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(54) WAVELENGTH SELECTIVE SWITCH, METHOD FOR SCHEDULING LIGHT‑BEAM
TRANSMISSION DIRECTION, AND OPTICAL SWITCHING NODE

(57) A wavelength selective switch, a method for
scheduling a transmission direction of a light beam,
and an optical switching node are provided, to flexibly
schedule each light sub-beam to any output optical fiber
along at least one of a dispersion direction and a port
direction. The wavelength selective switch includes a first
optical switching engine (303, 603, 703, 803, 903), con-
figured to deflect a transmission direction of a first light
sub-beam (312, 632, 732) along the port direction, to
send a deflected first light sub-beam (632, 732, 831) to a
first reflector (3041, 604, 704, 844). The first optical
switching engine (303, 603, 703, 803, 903) is configured
to deflect a transmission direction of a second light sub-
beam (313, 633, 733) along the port direction, to send a

deflected second light sub-beam (832) to a second re-
flector (3042, 605, 705, 845). The first reflector (3041,
604, 704, 844) is configured to reflect the deflected first
light sub-beam (632, 732, 831) along the dispersion
direction, to send a reflected first light sub-beam (314,
634, 734, 834) to a first area (511, 811) of a second optical
switching engine (305, 603, 703, 805, 905). The second
reflector (3042, 605, 705, 845) is configured to reflect the
deflected second light sub-beam (832) along the disper-
sion direction, to send a reflected second light sub-beam
(315, 635, 735, 835) to a second area (513, 812) of the
second optical switching engine (305, 603, 703, 805,
905).
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Description

[0001] This application claims priority to Chinese Pa-
tent Application No. 202210912620.7, filed with the Chi-
na National Intellectual Property Administration on July
30, 2022 and entitled "WAVELENGTH SELECTIVE
SWITCH, METHOD FOR SCHEDULING TRANSMIS-
SION DIRECTION OF LIGHT BEAM, AND OPTICAL
SWITCHING NODE", which is incorporated herein by
reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of optical
communication technologies, and in particular, to a wa-
velength selective switch, a method for scheduling a
transmission direction of a light beam, and an optical
switching node.

BACKGROUND

[0003] In a process in which an optical signal is trans-
mitted by using a technology such as wavelength division
multiplexing (wavelength division multiplexing, WDM) in
an optical network, a transmission direction of the optical
signal may be scheduled by using an optical switching
node. The optical switching node mainly performs wa-
velength-level scheduling on the transmission direction
by using a wavelength selective switch (wavelength se-
lective switch, WSS). The WSS deflects the transmission
direction of the optical signal based on an optical switch-
ing engine.
[0004] A working principle of the optical switching en-
gine is to deflect a transmission direction of incident light
by controlling a phase of each liquid crystal unit of the
optical switching engine by using a voltage. A plurality of
light sub-beams from an input optical fiber are arranged
on a surface of the optical switching engine along a
dispersion direction, to form a plurality of light spots.
Because a width of the optical switching engine along
the dispersion direction is limited, a quantity of pixels of
the optical switching engine that are covered by each light
spot along the dispersion direction is small. As a result,
the optical switching engine can deflect a transmission
direction of each light sub-beam by a small angle along
the dispersion direction or cannot deflect the transmis-
sion direction of each light sub-beam. Consequently, the
optical switching engine deflects the transmission direc-
tion of each light sub-beam mainly along a port direction,
limiting a dimension of deflection performed by the optical
switching engine along the dispersion direction, and
causing difficulty in extending an output optical fiber
included in an output optical fiber array of the WSS along
the dispersion direction.

SUMMARY

[0005] Embodiments of the present invention provide a

wavelength selective switch, a method for scheduling a
transmission direction of a light beam, and an optical
switching node, to flexibly schedule each light sub-beam
to any output optical fiber along at least one of a disper-
sion direction and a port direction.
[0006] According to a first aspect of embodiments of
the present invention, a wavelength selective switch is
provided, including an input optical fiber, a dispersion
unit, a first optical switching engine, a reflector group, a
second optical switching engine, and a plurality of output
optical fibers. The input optical fiber is configured to send
an input light beam to the dispersion unit. The dispersion
unit is configured to decompose the input light beam
along a dispersion direction, to obtain a plurality of light
sub-beams, where the plurality of light sub-beams in-
clude at least a first light sub-beam and a second light
sub-beam. The reflector group includes at least a first
reflector and a second reflector. The first optical switching
engine is configured to deflect a transmission direction of
the first light sub-beam along a port direction, to send a
deflected first light sub-beam to the first reflector. The first
optical switching engine is configured to deflect a trans-
mission direction of the second light sub-beam along the
port direction, to send a deflected second light sub-beam
to the second reflector. The first reflector is configured to
reflect the deflected first light sub-beam along the dis-
persion direction, to send a reflected first light sub-beam
to a first area of the second optical switching engine. The
second reflector is configured to reflect the deflected
second light sub-beam along the dispersion direction,
to send a reflected second light sub-beam to a second
area of the second optical switching engine. The first area
and the second area are different areas of the second
optical switching engine along the dispersion direction.
The first area of the second optical switching engine is
configured to deflect a transmission direction of the re-
flected first light sub-beam along the port direction, to
obtain a scheduled first light sub-beam. The second
optical switching engine is configured to send the sched-
uled first light sub-beam to a first output optical fiber. The
second area of the second optical switching engine is
configured to deflect a transmission direction of the re-
flected second light sub-beam along the port direction, to
obtain a scheduled second light sub-beam. The second
optical switching engine is configured to send the sched-
uled second light sub-beam to a second output optical
fiber. The first output optical fiber and the second output
optical fiber are at different locations along the dispersion
direction.
[0007] When the wavelength selective switch shown in
this aspect is used, the WSS can deflect, along the port
direction and the dispersion direction, a transmission
direction of a light sub-beam input from the input optical
fiber, so that the WSS flexibly schedules the input light
sub-beam to any output optical fiber, thereby increasing a
quantity of channels supported by the WSS. A quantity of
output optical fibers supported by the WSS can be in-
creased without increasing a height of the WSS along the
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port direction and a maximum deflection angle of the
optical switching engine along the port direction.
[0008] Based on the first aspect, in an optional imple-
mentation, the first optical switching engine is configured
to deflect the transmission direction of the first light sub-
beam along the port direction by a first deflection angle, to
emit the deflected first light sub-beam. The second op-
tical switching engine is configured to deflect the trans-
mission direction of the second light sub-beam along the
port direction by a second deflection angle, to emit the
deflected second light sub-beam. The first deflection
angle is different from the second deflection angle, and/or
a location at which the deflected first light sub-beam is
emitted from the first optical switching engine is different
from a location at which the deflected second light sub-
beam is emitted from the first optical switching engine.
[0009] When this implementation is used, the first op-
tical switching engine deflects the transmission direction
of the first light sub-beam and the transmission direction
of the second light sub-beam along the port direction, so
that the first light sub-beam can be accurately deflected to
the first reflector and the second light sub-beam can be
accurately deflected to the second reflector, to ensure
that the reflector group reflects the first light sub-beam
and the second light sub-beam along the dispersion
direction, and ensure scheduling on the light sub-beams
along the dispersion direction.
[0010] Based on the first aspect, in an optional imple-
mentation, the plurality of output optical fibers are ar-
ranged in at least two columns along the dispersion
direction and in at least one row along the port direction.
The first reflector corresponds to a column to which the
first output optical fiber belongs in the plurality of output
optical fibers, and the second reflector corresponds to a
column to which the second output optical fiber belongs in
the plurality of output optical fibers.
[0011] In this implementation, the first reflector corre-
sponds to the first output optical fiber, so that the reflected
first light sub-beam emitted from the first reflector can be
successfully scheduled to the first output optical fiber for
output, and the second reflector corresponds to the sec-
ond output optical fiber, so that the reflected second light
sub-beam emitted from the second reflector can be suc-
cessfully scheduled to the second output optical fiber for
output, thereby ensuring that the reflector group sche-
dules each light sub-beam to the output optical fiber along
the dispersion direction.
[0012] Based on the first aspect, in an optional imple-
mentation, an included angle exists between the first
reflector and the second reflector in a dispersion plane.
Locations of the first reflector and the second reflector are
separated in a port plane. The dispersion plane includes
the dispersion direction and a transmission direction. The
port plane includes the port direction and the transmis-
sion direction. The transmission direction is a transmis-
sion direction of a light beam input from the input optical
fiber.
[0013] In this implementation, the first reflector and the

second reflector can separate transmission paths of the
deflected first light sub-beam and the deflected second
light sub-beam that are emitted from the first optical
switching engine, so that the deflected first light sub-
beam can be successfully sent to the first reflector, and
the deflected second light sub-beam can be successfully
sent to the second reflector, thereby ensuring that the
reflector group schedules each light sub-beam to the
output optical fiber along the dispersion direction.
[0014] Based on the first aspect, in an optional imple-
mentation, the first reflector includes an even number of
reflective surfaces, and the deflected first light sub-beam
from the first optical switching engine is emitted from the
first reflector after being sequentially reflected off the
even number of reflective surfaces of the first reflector.
The second reflector includes an even number of reflec-
tive surfaces, and the deflected second light sub-beam
from the first optical switching engine is emitted from the
second reflector after being sequentially reflected off the
even number of reflective surfaces of the second reflec-
tor. A first spacing exists along the port direction between
an incidence location at which the deflected first light sub-
beam is incident on the first reflector and an incidence
location at which the deflected second light sub-beam is
incident on the second reflector. A second spacing exists
along the port direction between an emitting location at
which the reflected first light sub-beam is emitted from the
first reflector and an emitting location at which the re-
flected second light sub-beam is emitted from the second
reflector.
[0015] In this implementation, the reflector including
the even number of reflective surfaces can translate or
deflect each light sub-beam along the dispersion direc-
tion, so that each light sub-beam is scheduled to the
output optical fiber along the dispersion direction.
[0016] Based on the first aspect, in an optional imple-
mentation, the first reflector and the second reflector are
in different areas of the reflector group. A first light spot of
the deflected first light sub-beam on the reflector group
and a second light spot of the deflected second light sub-
beam on the reflector group are located in different rows
along the port direction.
[0017] In this implementation, the reflector group is an
independent optical device, and the first reflector and the
second reflector are in different areas of the reflector
group, to ensure that the reflector group deflects each
light sub-beam along the dispersion direction, and further
reduce a quantity of optical devices included in the wa-
velength selective switch, and reduce an overall insertion
loss of the wavelength selective switch.
[0018] Based on the first aspect, in an optional imple-
mentation, an included angle exists along the port direc-
tion between the column to which the first output optical
fiber belongs in the plurality of output optical fibers and
the column to which the second output optical fiber
belongs in the plurality of output optical fibers.
[0019] In this implementation, the first output optical
fiber can successfully receive the first light sub-beam
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deflected along the dispersion direction and the port
direction, and the second output optical fiber can suc-
cessfully receive the second light sub-beam deflected
along the dispersion direction and the port direction, to
ensure that the first light sub-beam and the second light
sub-beam are successfully output from the correspond-
ing output optical fibers.
[0020] Based on the first aspect, in an optional imple-
mentation, the plurality of light sub-beams have a plur-
ality of light spots on the second optical switching engine
along the dispersion direction. The reflected first light
sub-beam has a third light spot on the second optical
switching engine, the reflected second light sub-beam
has a fourth light spot on the second optical switching
engine, and a spacing between the third light spot and the
fourth light spot along the port direction is positively
correlated with the included angle.
[0021] In this implementation, when the spacing be-
tween the third light spot and the fourth light spot along
the port direction is positively correlated with the included
angle, it is ensured that the first light sub-beam and the
second light sub-beam are successfully output from the
corresponding output optical fibers.
[0022] Based on the first aspect, in an optional imple-
mentation, an optical 4F system is further included be-
tween the second optical switching engine and the plur-
ality of output optical fibers. The optical 4F system is
configured to relay the scheduled first light sub-beam to
the first output optical fiber, and the 4F system is further
configured to relay the scheduled second light sub-beam
to the second output optical fiber.
[0023] In this implementation, the 4F system can en-
sure that the first light sub-beam and the second light sub-
beam are successfully output from the corresponding
output optical fibers.
[0024] Based on the first aspect, in an optional imple-
mentation, the optical 4F system is located between the
second optical switching engine and a beam combining
unit. The optical 4F system is configured to relay the
scheduled first light sub-beam as a relayed first light
sub-beam, and the optical 4F system is configured to
send the relayed first light sub-beam to the beam com-
bining unit. The optical 4F system is configured to relay
the scheduled second light sub-beam as a relayed sec-
ond light sub-beam, and the optical 4F system is config-
ured to send the relayed second light sub-beam to the
beam combining unit. The beam combining unit is con-
figured to perform beam combining on the relayed first
light sub-beam, to send a combined first light sub-beam
to the first output optical fiber. The beam combining unit is
further configured to perform beam combining on the
relayed second light sub-beam, to send a combined
second light sub-beam to the second output optical fiber.
[0025] In this implementation, it can be ensured that
the second optical switching engine successfully deflects
the transmission direction of the reflected first light sub-
beam and the transmission direction of the reflected
second light sub-beam.

[0026] According to a second aspect of embodiments
of the present invention, a wavelength selective switch is
provided, including an optical fiber array, a dispersion
unit, and an optical switching engine. The optical fiber
array includes a plurality of subarrays arranged along a
dispersion direction, and each subarray includes an input
optical fiber and a plurality of output optical fibers. A first
target input optical fiber is configured to send a first target
light beam to the dispersion unit. The first target input
optical fiber belongs to a first subarray in the plurality of
subarrays. The dispersion unit is configured to decom-
pose the first target light beam along the dispersion
direction, to obtain a plurality of first target light sub-
beams. The optical switching engine is configured to
deflect a transmission direction of the first target light
sub-beam along a port direction, to send a deflected
second target light sub-beam to a first target output
optical fiber. The first target output optical fiber belongs
to the first subarray. The first target output optical fiber is
connected to a second target input optical fiber. The
second target input optical fiber belongs to a second
subarray in the plurality of subarrays, and the first sub-
array is different from the second subarray. The first
target output optical fiber is configured to send the sec-
ond target light sub-beam to the second target input
optical fiber. The second target input optical fiber is con-
figured to send a second target light beam to the disper-
sion unit, where the second target light beam includes the
second target light sub-beam. The dispersion unit is
configured to decompose the second target light beam
along the dispersion direction, to obtain a plurality of
target light sub-beams, where the plurality of target light
sub-beams include the second target light sub-beam.
The optical switching engine is further configured to
deflect a transmission direction of the second target light
sub-beam along the port direction, to send a deflected
third target light sub-beam to a second target output
optical fiber. The second target output optical fiber be-
longs to the second subarray.
[0027] In this implementation, when the first subarray
is connected to the second subarray, a light sub-beam
input from the first target input optical fiber of the first
subarray of the wavelength selective switch can be
scheduled to any output optical fiber of the second sub-
array, where the first subarray and the second subarray
are at different locations of the dispersion direction, so
that the light sub-beam is scheduled along the port direc-
tion and the dispersion direction. In addition, for light sub-
beams input by different subarrays, the same dispersion
unit and the same optical switching engine can be re-
used, so that a quantity and costs of optical devices are
reduced, and integration of the wavelength selective
switch is improved in a process in which the light sub-
beams are scheduled along the dispersion direction and
the port direction.
[0028] Based on the second aspect, in an optional
implementation, an included angle exists between the
first subarray and the second subarray in a dispersion
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plane. An area in which the first target light beam illumi-
nates the optical switching engine and an area in which
the second target light beam illuminates the optical
switching engine are different along the port direction.
The dispersion plane includes the dispersion direction
and a transmission direction.
[0029] In this implementation, light sub-beams from
different subarrays are deflected along the port direction
in different areas of the optical switching engine, to en-
sure scheduling on each light sub-beam along the port
direction.
[0030] Based on the second aspect, in an optional
implementation, the first subarray is parallel to the sec-
ond subarray separately along the port direction and the
dispersion direction. When a spacing between the first
subarray and the second subarray is less than a preset
distance, a first target light spot and a second target light
spot at least partially overlap along the port direction. The
first target light spot is any one of a plurality of light spots
at which the first target light beam illuminates the optical
switching engine, and the second target light spot is one
of a plurality of light spots at which the second target light
beam illuminates the optical switching engine.
[0031] In this implementation, when the first target light
spot and the second target light spot at least partially
overlap, a height of the optical switching engine along the
port direction is effectively reduced, and utilization effi-
ciency of the optical switching engine is improved. When
the height of the optical switching engine along the port
direction is not increased, a quantity of light sub-beams
that can be deflected by the optical switching engine can
be effectively increased, and a quantity of output optical
fibers supported by the wavelength selective switch is
increased.
[0032] Based on the second aspect, in an optional
implementation, the first subarray is parallel to the sec-
ond subarray separately along the port direction and the
dispersion direction. When a spacing between the first
subarray and the second subarray is greater than or
equal to a preset distance, a first target light spot and a
second target light spot are at different locations along
the port direction. The first target light spot is any one of a
plurality of light spots at which the first target light beam
illuminates the optical switching engine, and the second
target light spot is any one of a plurality of light spots at
which the second target light beam illuminates the optical
switching engine.
[0033] In this implementation, when the spacing be-
tween the first subarray and the second subarray that are
included in the optical fiber array is adjusted, an arrange-
ment manner of light spots at which a plurality of light sub-
beams input by the first subarray illuminate the optical
switching engine and light spots at which a plurality of
light sub-beams input by the second subarray illuminate
the optical switching engine is adjusted.
[0034] Based on the second aspect, in an optional
implementation, the first subarray is parallel to the sec-
ond subarray separately along the port direction. An

included angle exists between the first subarray and
the second subarray along the dispersion direction. A
first target light spot and a second target light spot are at
different locations along the dispersion direction. The first
target light spot is any one of a plurality of light spots at
which the first target light beam illuminates the optical
switching engine, and the second target light spot is any
one of a plurality of light spots at which the second target
light beam illuminates the optical switching engine.
[0035] In this implementation, when the included angle
along the dispersion direction between the first subarray
and the second subarray that are included in the optical
fiber array is adjusted, an arrangement manner of light
spots at which a plurality of light sub-beams input by the
first subarray illuminate the optical switching engine and
light spots at which a plurality of light sub-beams input by
the second subarray illuminate the optical switching en-
gine is adjusted.
[0036] Based on the second aspect, in an optional
implementation, an optical 4F system is further included
between the optical switching engine and the first target
output optical fiber. The optical 4F system is configured to
enable the second target light sub-beam deflected by the
optical switching engine to be sent to the first target
output optical fiber.
[0037] In this implementation, when the spacing be-
tween the first subarray and the second subarray that are
included in the optical fiber array is adjusted, an arrange-
ment manner of light spots at which a plurality of light sub-
beams input by the first subarray illuminate the optical
switching engine and light spots at which a plurality of
light sub-beams input by the second subarray illuminate
the optical switching engine is adjusted.
[0038] Based on the second aspect, in an optional
implementation, the optical 4F system is located between
the optical switching engine and the dispersion unit.
[0039] In this implementation, the 4F system reduces a
degree to which a light spot at which the first target light
sub-beam obtained after the dispersion unit performs
multi-path decomposition illuminates the optical switch-
ing engine is distorted, to ensure that the second target
light sub-beam emitted after the optical switching engine
deflects the transmission direction of the first target light
sub-beam can be successfully output through the first
target output optical fiber corresponding to the first sub-
array.
[0040] According to a third aspect of embodiments of
the present invention, a method for scheduling a trans-
mission direction of a light beam is provided. The method
is applied to a wavelength selective switch. The wave-
length selective switch includes an input optical fiber, a
dispersion unit, a first optical switching engine, a reflector
group, a second optical switching engine, and a plurality
of output optical fibers. The method includes: sending an
input light beam to the dispersion unit through the input
optical fiber; decomposing the input light beam along a
dispersion direction by using the dispersion unit, to obtain
a plurality of light sub-beams, where the plurality of light
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sub-beams include at least a first light sub-beam and a
second light sub-beam; deflecting a transmission direc-
tion of the first light sub-beam along a port direction by
using the first optical switching engine, to send a de-
flected first light sub-beam to a first reflector, and deflect-
ing a transmission direction of the second light sub-beam
along the port direction by using the first optical switching
engine, to send a deflected second light sub-beam to a
second reflector, where the reflector group includes at
least the first reflector and the second reflector; reflecting
the deflected first light sub-beam along the dispersion
direction by using the first reflector, to send a reflected
first light sub-beam to a first area of the second optical
switching engine, and reflecting the deflected second
light sub-beam along the dispersion direction by using
the second reflector, to send a reflected second light sub-
beam to a second area of the second optical switching
engine, where the first area and the second area are
different areas of the second optical switching engine
along the dispersion direction; and deflecting a transmis-
sion direction of the reflected first light sub-beam along
the port direction through the first area of the second
optical switching engine, to obtain a scheduled first light
sub-beam, sending the scheduled first light sub-beam to
a first output optical fiber by using the second optical
switching engine, deflecting a transmission direction of
the reflected second light sub-beam along the port direc-
tion through the second area of the second optical switch-
ing engine, to obtain a scheduled second light sub-beam,
and sending the scheduled second light sub-beam to a
second output optical fiber by using the second optical
switching engine, where the first output optical fiber and
the second output optical fiber are at different locations
along the dispersion direction.
[0041] For descriptions of beneficial effects of this
aspect, refer to the first aspect. Details are not described.
[0042] Based on the third aspect, in an optional im-
plementation, the deflecting a transmission direction of
the first light sub-beam along a port direction by using the
first optical switching engine, to send a deflected first light
sub-beam to a first reflector includes: deflecting the
transmission direction of the first light sub-beam along
the port direction by a first deflection angle by using the
first optical switching engine, to emit the deflected first
light sub-beam. The deflecting a transmission direction of
the second light sub-beam along the port direction by
using the first optical switching engine, to send a de-
flected second light sub-beam to a second reflector in-
cludes: deflecting the transmission direction of the sec-
ond light sub-beam along the port direction by a second
deflection angle by using the second optical switching
engine, to emit the deflected second light sub-beam. The
first deflection angle is different from the second deflec-
tion angle, and/or a location at which the deflected first
light sub-beam is emitted from the first optical switching
engine is different from a location at which the deflected
second light sub-beam is emitted from the first optical
switching engine.

[0043] Based on the third aspect, in an optional im-
plementation, the plurality of output optical fibers are
arranged in at least two columns along the dispersion
direction and in at least one row along the port direction.
The first reflector corresponds to a column to which the
first output optical fiber belongs in the plurality of output
optical fibers, and the second reflector corresponds to a
column to which the second output optical fiber belongs in
the plurality of output optical fibers.
[0044] Based on the third aspect, in an optional im-
plementation, both the first reflector and the second
reflector are planar reflectors. An included angle exists
between the first reflector and the second reflector in a
dispersion plane. Locations of the first reflector and the
second reflector are separated in a port plane. The dis-
persion plane includes the dispersion direction and a
transmission direction. The port plane includes the port
direction and the transmission direction. The transmis-
sion direction is a transmission direction of a light beam
input from the input optical fiber.
[0045] Based on the third aspect, in an optional im-
plementation, the first reflector includes an even number
of reflective surfaces. The reflecting the deflected first
light sub-beam along the dispersion direction by using
the first reflector, to send a reflected first light sub-beam to
a first area of the second optical switching engine in-
cludes: after the deflected first light sub-beam from the
first optical switching engine is sequentially reflected off
the even number of reflective surfaces of the first reflec-
tor, emitting the deflected first light sub-beam from the
first reflector. The second reflector includes an even
number of reflective surfaces. The reflecting the de-
flected second light sub-beam along the dispersion di-
rection by using the second reflector, to send a reflected
second light sub-beam to a second area of the second
optical switching engine includes: after the deflected
second light sub-beam from the first optical switching
engine is sequentially reflected off the even number of
reflective surfaces of the second reflector, emitting the
deflected second light sub-beam from the second reflec-
tor. A first spacing exists along the port direction between
an incidence location at which the deflected first light sub-
beam is incident on the first reflector and an incidence
location at which the deflected second light sub-beam is
incident on the second reflector, and a second spacing
exists along the port direction between an emitting loca-
tion at which the reflected first light sub-beam is emitted
from the first reflector and an emitting location at which
the reflected second light sub-beam is emitted from the
second reflector.
[0046] Based on the third aspect, in an optional im-
plementation, the first reflector and the second reflector
are in different areas of the reflector group. A first light
spot of the deflected first light sub-beam on the reflector
group and a second light spot of the deflected second
light sub-beam on the reflector group are located in
different rows along the port direction.
[0047] Based on the third aspect, in an optional im-
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plementation, an included angle exists along the port
direction between the column to which the first output
optical fiber belongs in the plurality of output optical fibers
and the column to which the second output optical fiber
belongs in the plurality of output optical fibers.
[0048] Based on the third aspect, in an optional im-
plementation, the plurality of light sub-beams have a
plurality of light spots on the second optical switching
engine along the dispersion direction. The reflected first
light sub-beam has a third light spot on the second optical
switching engine, the reflected second light sub-beam
has a fourth light spot on the second optical switching
engine, and a spacing between the third light spot and the
fourth light spot along the port direction is positively
correlated with the included angle.
[0049] Based on the third aspect, in an optional im-
plementation, an optical 4F system is further included
between the second optical switching engine and the
plurality of output optical fibers. The sending the sched-
uled first light sub-beam to a first output optical fiber by
using the second optical switching engine further in-
cludes: sending the scheduled first light sub-beam to
the first output optical fiber by using the optical 4F system.
The sending the scheduled second light sub-beam to a
second output optical fiber by using the second optical
switching engine includes: sending the scheduled sec-
ond light sub-beam to the second output optical fiber by
using the 4F.
[0050] Based on the third aspect, in an optional im-
plementation, the optical 4F system is located between
the second optical switching engine and a beam combin-
ing unit. The sending the scheduled first light sub-beam to
the first output optical fiber by using the optical 4F system
includes: relaying the scheduled first light sub-beam as a
relayed first light sub-beam by using the optical 4F sys-
tem; sending the relayed first light sub-beam to the beam
combining unit by using the optical 4F system; and per-
forming beam combining on the relayed first light sub-
beam by using the beam combining unit, to send a
combined first light sub-beam to the first output optical
fiber. The sending the scheduled second light sub-beam
to the second output optical fiber by using the 4F in-
cludes: relaying the scheduled second light sub-beam
as a relayed second light sub-beam by using the optical
4F system; sending the relayed second light sub-beam to
the beam combining unit by using the optical 4F system;
and performing beam combining on the relayed second
light sub-beam by using the beam combining unit, to send
a combined second light sub-beam to the second output
optical fiber.
[0051] According to a fourth aspect of embodiments of
the present invention, a method for scheduling a trans-
mission direction of a light beam is provided. The method
is applied to a wavelength selective switch. The wave-
length selective switch includes an optical fiber array, a
dispersion unit, and an optical switching engine. The
optical fiber array includes a plurality of subarrays ar-
ranged along a dispersion direction, and each subarray

includes an input optical fiber and a plurality of output
optical fibers. The method includes: sending a first target
light beam to the dispersion unit by using a first target
input optical fiber, where the first target input optical fiber
belongs to a first subarray in the plurality of subarrays;
decomposing the first target light beam along the disper-
sion direction by using the dispersion unit, to obtain a
plurality of first target light sub-beams; deflecting a trans-
mission direction of the first target light sub-beam along a
port direction by using the optical switching engine, to
send a deflected second target light sub-beam to a first
target output optical fiber, where the first target output
optical fiber belongs to the first subarray, the first target
output optical fiber is connected to a second target input
optical fiber, the second target input optical fiber belongs
to a second subarray in the plurality of subarrays, and the
first subarray is different from the second subarray; send-
ing the second target light sub-beam to the second target
input optical fiber by using the first target output optical
fiber; sending a second target light beam to the disper-
sion unit by using the second target input optical fiber,
where the second target light beam includes the second
target light sub-beam; decomposing the second target
light beam along the dispersion direction by using the
dispersion unit, to obtain a plurality of target light sub-
beams, where the plurality of target light sub-beams
include the second target light sub-beam; deflecting a
transmission direction of the second target light sub-
beam along the port direction by using the optical switch-
ing engine, to send a deflected third target light sub-beam
to a second target output optical fiber, where the second
target output optical fiber belongs to the second subarray.
[0052] For descriptions of beneficial effects of this
aspect, refer to the second aspect. Details are not de-
scribed.
[0053] Based on the fourth aspect, in an optional im-
plementation, an included angle exists between the first
subarray and the second subarray in a dispersion plane.
An area in which the first target light beam illuminates the
optical switching engine and an area in which the second
target light beam illuminates the optical switching engine
are different along the port direction. The dispersion
plane includes the dispersion direction and a transmis-
sion direction.
[0054] Based on the fourth aspect, in an optional im-
plementation, the first subarray is parallel to the second
subarray separately along the port direction and the
dispersion direction. When a spacing between the first
subarray and the second subarray is less than a preset
distance, a first target light spot and a second target light
spot at least partially overlap along the port direction. The
first target light spot is any one of a plurality of light spots
at which the first target light beam illuminates the optical
switching engine, and the second target light spot is one
of a plurality of light spots at which the second target light
beam illuminates the optical switching engine.
[0055] Based on the fourth aspect, in an optional im-
plementation, the first subarray is parallel to the second
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subarray separately along the port direction and the
dispersion direction. When a spacing between the first
subarray and the second subarray is greater than or
equal to a preset distance, a first target light spot and a
second target light spot are at different locations along
the port direction. The first target light spot is any one of a
plurality of light spots at which the first target light beam
illuminates the optical switching engine, and the second
target light spot is any one of a plurality of light spots at
which the second target light beam illuminates the optical
switching engine.
[0056] Based on the fourth aspect, in an optional im-
plementation, the first subarray is parallel to the second
subarray separately along the port direction. An included
angle exists between the first subarray and the second
subarray along the dispersion direction. A first target light
spot and a second target light spot are at different loca-
tions along the dispersion direction. The first target light
spot is any one of a plurality of light spots at which the first
target light beam illuminates the optical switching engine,
and the second target light spot is any one of a plurality of
light spots at which the second target light beam illumi-
nates the optical switching engine.
[0057] Based on the fourth aspect, in an optional im-
plementation, an optical 4F system is further included
between the optical switching engine and the first target
output optical fiber. The optical 4F system is configured to
send the second target light sub-beam to the first target
output optical fiber.
[0058] Based on the fourth aspect, in an optional im-
plementation, the optical 4F system is located between
the optical switching engine and the dispersion unit.
[0059] According to a fifth aspect of embodiments of
the present invention, an optical switching node is pro-
vided. The optical switching node includes a plurality of
wavelength selective switches, and two different wave-
length selective switches are connected through an op-
tical fiber. The wavelength selective switch is described in
any one of the first aspect or the second aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0060]

FIG. 1 is an example diagram of a structure of an
optical switching node according to this application;
FIG. 2 is an example diagram of a partial structure of
an existing WSS;
FIG. 3a is a first example diagram of a structure of a
WSS on a dispersion plane according to an embodi-
ment of this application;
FIG. 3b is a first example diagram of a structure of a
WSS on a port plane according to an embodiment of
this application;
FIG. 3c is a first example diagram of an overall
structure of a WSS according to an embodiment of
this application;
FIG. 3d is an example diagram of arrangement of

light spots on a deflection-independent LCOS ac-
cording to an embodiment of this application;
FIG. 3e is an example diagram of a structure of a
deflection-independent LCOS component accord-
ing to an embodiment of this application;
FIG. 3f is an example diagram of arrangement of light
spots on a single-polarization LCOS according to an
embodiment of this application;
FIG. 4 is an example diagram of arrangement in an
array of output optical fibers according to an embodi-
ment of this application;
FIG. 5 is an example diagram of comparison of
distribution of light spots of a first optical switching
engine and a second optical switching engine ac-
cording to an embodiment of this application;
FIG. 6 is a second example diagram of an overall
structure of a WSS according to an embodiment of
this application;
FIG. 7 is a third example diagram of an overall
structure of a WSS according to an embodiment of
this application;
FIG. 8a is a fourth example diagram of an overall
structure of a WSS according to an embodiment of
this application;
FIG. 8b is an example diagram of comparison of
distribution of light spots of a first optical switching
engine, a reflector group, and a second optical
switching engine according to an embodiment of this
application;
FIG. 9a is a second example diagram of a structure of
a WSS on a dispersion plane according to an embo-
diment of this application;
FIG. 9b is a second example diagram of a structure of
a WSS on a port plane according to an embodiment
of this application;
FIG. 9c is a fifth example diagram of an overall
structure of a WSS according to an embodiment of
this application;
FIG. 10a is a third example diagram of a structure of a
WSS on a dispersion plane according to an embodi-
ment of this application;
FIG. 10b is a third example diagram of a structure of a
WSS on a port plane according to an embodiment of
this application;
FIG. 10c is a fifth example diagram of an overall
structure of a WSS according to an embodiment of
this application;
FIG. 10d is a sixth example diagram of an overall
structure of a WSS according to an embodiment of
this application;
FIG. 11 is an example diagram of arrangement in an
optical fiber array according to an embodiment of this
application;
FIG. 12 is a seventh example diagram of an overall
structure of a WSS according to an embodiment of
this application;
FIG. 13 is an example diagram of first arrangement of
light spots on an optical switching engine according

5

10

15

20

25

30

35

40

45

50

55



9

15 EP 4 538 762 A1 16

to an embodiment of this application;
FIG. 14 is an example diagram of second arrange-
ment of light spots on an optical switching engine
according to an embodiment of this application;
FIG. 15 is a first step flowchart of a method for
scheduling a transmission direction of a light beam
according to an embodiment of this application; and
FIG. 16 is a second step flowchart of a method for
scheduling a transmission direction of a light beam
according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0061] The following clearly and completely describes
the technical solutions in embodiments of the present
invention with reference to the accompanying drawings
in embodiments of the present invention. It is clear that
the described embodiments are merely a part rather than
all of embodiments of the present invention. All other
embodiments obtained by a person skilled in the art
based on embodiments of the present invention without
creative efforts shall fall within the protection scope of the
present invention.
[0062] This application provides an optical switching
node. The optical switching node is configured to sche-
dule a transmission direction of an optical signal. The
optical switching node may be a reconfigurable optical
add-drop multiplexer (reconfigurable optical add-drop
multiplexer, ROADM), an optical cross-connect (optical
cross-connect, OXC), or the like. The optical switching
node mainly performs wavelength-level scheduling on
the transmission direction of the optical signal by using a
wavelength selective switch (wavelength selective
switch, WSS).
[0063] First, a structure of the optical switching node
provided in this application is described with reference to
FIG. 1. FIG. 1 is an example diagram of a structure of an
optical switching node according to this application. In
this example, an example in which the optical switching
node is an ROADM is used for example description. A
specific network structure of the ROADM is not limited in
this example. For example, the ROADM may use a net-
work structure such as a chain, ring, or mesh network. As
shown in FIG. 1, an example in which the ROADM uses
the network structure of the mesh network is used for
example description.
[0064] In this example, the ROADM includes eight
WSSs (to be specific, a WSS 1 and a WSS 2 to a
WSS 8). The eight WSSs are at different locations. A
quantity of WSSs included in the ROADM and locations
of the WSSs are not limited in this example. The WSSs at
different locations are configured to schedule a transmis-
sion direction of an optical signal.
[0065] Using the WSS 1 as an example, the WSS 1
may send the optical signal to any WSS that is included in
the ROADM and that is connected to the WSS 1 through
an optical fiber, to schedule the optical signal to different
transmission directions. For example, in the ROADM, the

WSS 4, the WSS 6, and the WSS 8 are connected to the
WSS 1 through optical fibers, and the WSS 1 may send
the optical signal to any one of the WSS 4, the WSS 6, and
the WSS 8. In this example, an example in which the WSS
1 is connected to the WSS 4, the WSS 6, and the WSS 8
through the optical fibers is used for example description,
but does not constitute a limitation. For another example,
the WSS 1 may alternatively be connected to any one of
the WSS 2, the WSS 3, the WSS 5, and the WSS 7 that
are included in the ROADM through an optical fiber.
[0066] The following continues to use the WSS 1 and
the WSS 4 as an example to describe a process of
scheduling the transmission direction of the optical sig-
nal.
[0067] A light sub-beam 101 transmitted along a first
direction is input to the WSS 1 through an input port of the
WSS 1, and the light sub-beam 101 is output through an
output port of the WSS 1 after the WSS 1 schedules the
transmission direction of the optical signal. The output
port of the WSS 1 is connected to the WSS 4 through an
optical fiber, and the light sub-beam 101 is sent to the
WSS 4 through the optical fiber. The light sub-beam 101
is output from one output port included in the WSS 4, and
the light sub-beam 101 output from the WSS 4 is trans-
mitted along a second direction. It can be learned that the
ROADM shown in FIG. 1 can schedule a transmission
direction of the light sub-beam 101 from the first direction
to the second direction.
[0068] It may be understood that an optical switching
engine included in the WSS is configured to deflect a
transmission direction of any input wavelength or any
group of input wavelengths, so that a deflected wave-
length is output from any output port.
[0069] A defect of an existing WSS is described with
reference to FIG. 2. FIG. 2 is an example diagram of a
partial structure of the existing WSS. The WSS includes a
plurality of optical fibers arranged along a port direction.
An optical fiber 201 is an input optical fiber, and is con-
figured to input a light sub-beam 202 to the WSS. After
being collimated by a lens 203, the light sub-beam 202 is
incident on an optical switching engine 204. After deflect-
ing a transmission direction of the light sub-beam 202, the
optical switching engine 204 emits a deflected light sub-
beam 205 from the optical switching engine 204. After
being collimated by the lens 203, the deflected light sub-
beam 205 is output through an output optical fiber 206. In
a column of optical fibers arranged along the port direc-
tion, the input optical fiber 201 and the output optical fiber
206 are adjacent to each other. A pitch between the input
optical fiber 201 and the output optical fiber 206 along the
port direction satisfies the following formula:

step is a difference between an incident angle at
which the light sub-beam 202 is incident on the
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optical switching engine 204 and an emitting angle at
which the deflected light sub-beam 205 is emitted
from the optical switching engine 204. fx is a focal
length of the lens 203. To enable the WSS to support
a larger quantity of channels, a quantity of output
optical fibers included in the WSS needs to be in-
creased. Therefore, the pitch needs to be com-
pressed without increasing a height of the WSS
along the port direction. It may be understood that,
when the pitch is compressed, the quantity of output
optical fibers included in the WSS can be increased
with the height of the WSS fixed. A quantity portsmax
of output optical fibers supported by the WSS along
the port direction satisfies the following formula:

stepmin is a smallest value of all values of step, and
θmax is a maximum deflection angle by which the
optical switching engine 204 deflects a light sub-
beam. When the height of the WSS along the port
direction is fixed, a value of θmax is also fixed. To
ensure that transmission paths of different deflected
light sub-beams emitted from the optical switching
engine 204 do not interfere with each other, stepmin
cannot be excessively small, and therefore the quan-
tity portsmax cannot be excessively large. To be
specific, the quantity of output optical fibers sup-
ported by the WSS along the port direction is limited,
and cannot be infinitely increased.

[0070] It may be understood that the quantity of output
optical fibers supported by the WSS along the port direc-
tion is limited by factors such as the maximum deflection
angle of the optical switching engine and the height of the
WSS along the port direction. As a result, the quantity of
output optical fibers supported by the WSS along the port
direction is limited. To increase the quantity of output
optical fibers supported by the WSS, a WSS provided
in this application can deflect, along the port direction and
a dispersion direction, a transmission direction of a light
sub-beam input from an input optical fiber, so that the
WSS flexibly schedules the input light sub-beam to any
output optical fiber, thereby increasing a quantity of
channels supported by the WSS. The quantity of output
optical fibers supported by the WSS can be increased
without increasing the height of the WSS along the port
direction and the maximum deflection angle of the optical
switching engine. A structure of the WSS provided in this
application is described below by using examples with
reference to embodiments.

Embodiment 1

[0071] FIG. 3a is a first example diagram of a structure
of a WSS on a dispersion plane according to an embodi-

ment of this application. FIG. 3b is a first example dia-
gram of a structure of a WSS on a port plane according to
an embodiment of this application. FIG. 3c is a first
example diagram of an overall structure of a WSS ac-
cording to an embodiment of this application.
[0072] A dispersion plane YZ shown in this embodi-
ment is a plane including a dispersion direction Y and a
transmission direction Z, and a port plane XZ is a plane
including a port direction X and the transmission direction
Z.The transmission direction Z is a transmission direction
of a light beam input from an input optical fiber included in
the WSS, the dispersion direction Y is perpendicular to
the port direction X, and both the dispersion direction Y
and the port direction X are perpendicular to the trans-
mission direction Z.
[0073] The WSS shown in this embodiment includes
an input optical fiber 301, a dispersion unit 302, a first
optical switching engine 303, a reflector group 304, a
second optical switching engine 305, a beam combining
unit 306, and a plurality of output optical fibers.
[0074] The dispersion direction Y shown in this embo-
diment is described with reference to the dispersion unit
302. The dispersion unit 302 shown in this embodiment is
configured to decompose an input light beam 311 illumi-
nating the dispersion unit 302 into a plurality of light sub-
beams having different wavelengths. A quantity of light
sub-beams is not limited in this embodiment. The dis-
persion direction Y shown in this embodiment is direc-
tions along which the plurality of light sub-beams emitted
from the dispersion unit 302 are scattered. When the
input light beam 311 from the input optical fiber 301 is
transmitted along a Z-axis in an XYZ coordinate system,
the port direction X and the dispersion direction Yare two
directions on a plane XY. For example, the transmission
direction Z of the input light beam 311 from the input
optical fiber 301 overlaps the Z-axis in the XYZ coordi-
nate system. The port direction X overlaps an X-axis in
the XYZ coordinate system, and the dispersion direction
Y overlaps a Y-axis in the XYZ coordinate system. The
port direction X is perpendicular to the dispersion direc-
tion Y. It should be noted that, for another example, the
port direction may alternatively be a direction that is on
the plane XY and that has an angle with the X-axis, and
the dispersion direction may alternatively be a direction
that is on the plane XY and that has an angle with the Y-
axis. A smaller included angle between the port direction
and the X-axis (where the port direction nearly overlaps
the X-axis), and a smaller included angle between the
dispersion direction and the Y-axis (where the dispersion
direction nearly overlaps the Y-axis) indicate higher ac-
curacy of an angle by which the optical switching engine
included in the WSS deflects an optical signal, and higher
accuracy of an angle by which a reflection component
reflects an optical signal. This improves accuracy of
scheduling any optical signal by the WSS. In this exam-
ple, an example in which the transmission direction Z of
the input light beam 311 from the input optical fiber 301 is
perpendicular to the plane XY is used, but does not
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constitute a limitation. For another example, an included
angle may alternatively exist between the transmission
direction of the input light beam 311 from the input optical
fiber 301 and the plane XY.
[0075] Specifically, the input optical fiber 301 is con-
figured to send the input light beam 311 to the dispersion
unit 302. A dispersion-direction cylindrical lens 321 and a
port-direction cylindrical lens 322 may be included be-
tween the input optical fiber 301 and the dispersion unit
302 shown in this embodiment (shown in FIG. 3a and
FIG. 3b). The input optical fiber 301 is located at or near a
front focus of the port-direction cylindrical lens 322 and
the dispersion-direction cylindrical lens 321, to ensure
that the dispersion-direction cylindrical lens 321 can
collimate and shape the input light beam 311 along the
dispersion direction, and ensure that the port-direction
cylindrical lens 322 can collimate and shape the input
light beam 311 along the port direction. Shaping of the
input light beam 311 by the dispersion-direction cylind-
rical lens 321 refers to adjusting a mode field diameter, a
divergence angle, and the like of the input light beam 311
along the dispersion direction. The port-direction cylind-
rical lens 322 collimates and shapes the input light beam
311 along the port direction. For descriptions of shaping
of the input light beam 311 by the port-direction cylindrical
lens 322, refer to the descriptions of shaping of the input
light beam 311 by the dispersion-direction cylindrical lens
321. Details are not described.
[0076] In this embodiment, an example in which two
independent lenses collimate the input light beam 311
respectively along the dispersion direction and the port
direction is used. For another example, one independent
lens may alternatively perform collimating and shaping
along both the dispersion direction and the port direction.
For another example, one or more lens assemblies may
implement the foregoing functions of the dispersion-di-
rection cylindrical lens 321 and the port-direction cylind-
rical lens 322. In this embodiment, an example in which
the lens is a cylindrical lens is used. For another example,
the lens may alternatively be a spherical lens, a sphero-
cylindrical lens, an aspheric lens, or a non-sphero-cy-
lindrical lens. In addition, the cylindrical lens may be a
transmissive cylindrical lens, or may be a reflective cy-
lindrical lens. In this embodiment, descriptions of loca-
tions of the input optical fiber 301, the dispersion-direc-
tion cylindrical lens 321, the port-direction cylindrical lens
322, and the dispersion unit 302 are optional examples,
but do not constitute a limitation, provided that the dis-
persion-direction cylindrical lens 321 can collimate and
shape the input light beam 311 along the dispersion
direction, and the port-direction cylindrical lens 322
can collimate and shape the input light beam 311 along
the port direction.
[0077] The input light beam 311 output by the input
optical fiber 301 in this embodiment is a light beam with a
wide wavelength range. After passing through the dis-
persion-direction cylindrical lens 321 and the port-direc-
tion cylindrical lens 322, a light spot of the input light beam

311 is collimated into an elliptical collimated light spot.
Optionally, in this embodiment, the dispersion-direction
cylindrical lens 321 and the port-direction cylindrical lens
322 may alternatively be replaced with a spherical lens,
and the spherical lens collimates the light spot of the input
light beam 311 into a circular collimated light spot. A
shape of the light spot obtained through collimating by
the dispersion-direction cylindrical lens 321 and the port-
direction cylindrical lens 322 is not limited in this embodi-
ment.
[0078] As shown in FIG. 3a, the dispersion unit 302
decomposes the input light beam 311 into a first light sub-
beam 312 and a second light sub-beam 313 on the plane
YZ. The first light sub-beam 312 and the second light sub-
beam 313 are emitted from the dispersion unit 302 at
different emitting angles along the dispersion direction Y,
so that the first light sub-beam 312 and the second light
sub-beam 313 can illuminate different locations of the
first optical switching engine 303. The WSS further in-
cludes a dispersion-direction cylindrical lens 323. After
being shaped by the dispersion-direction cylindrical lens
323, the plurality of light sub-beams emitted from the
dispersion unit 302 are incident on different locations of
the first optical switching engine 303. The dispersion unit
302 is located at or near a front focus of the dispersion-
direction cylindrical lens 323, and the first optical switch-
ing engine 303 is located at or near a rear focus of the
dispersion-direction cylindrical lens 323, to ensure that
the dispersion-direction cylindrical lens 323 can collimate
and shape the plurality of light sub-beams along the
dispersion direction. For descriptions of the dispersion-
direction cylindrical lens 323, refer to the descriptions of
the dispersion-direction cylindrical lens 321. Details are
not described.
[0079] The first optical switching engine 303 shown in
this embodiment is configured to deflect a transmission
direction of each light sub-beam from the dispersion unit
302, so that the first optical switching engine 303 emits a
plurality of deflected light sub-beams. The first optical
switching engine 303 in this embodiment deflects each
light sub-beam along the port direction X. The first optical
switching engine 303 in this embodiment may be a liquid
crystal on silicon (liquid crystal on silicon, LCOS), a liquid
crystal (liquid crystal, LC) array chip, a micro-electro-
mechanical system (micro-electro-mechanical system,
MEMS), or a digital light processor (digital light proces-
sor, DLP).
[0080] In this embodiment, an example in which the
first optical switching engine 303 is an LCOS is used. If
the first optical switching engine 303 shown in this em-
bodiment is an LCOS, the LCOS shown in this embodi-
ment may be a deflection-independent LCOS 341 shown
in FIG. 3d. FIG. 3d is an example diagram of arrangement
of light spots on a deflection-independent LCOS accord-
ing to an embodiment of this application. Regardless of
whether the light sub-beam is S-polarized light (S-polar-
ized light) or P-polarized light (P-polarized light), the light
sub-beam can illuminate a panel of a first optical switch-
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ing engine 341, namely, the deflection-independent
LCOS 341, and form light spots arranged in a row along
the dispersion direction Y. The deflection-independent
LCOS 341 can deflect both a transmission direction of the
S-polarized light and a transmission direction of the P-
polarized light.
[0081] The LCOS shown in this embodiment may al-
ternatively be a polarization-independent LCOS compo-
nent shown in FIG. 3e. FIG. 3e is an example diagram of a
structure of a deflection-independent LCOS component
according to an embodiment of this application. The
polarization-independent LCOS component includes a
polarization conversion device and a single-polarization
LCOS 351. The polarization conversion device may in-
clude a polarization beam splitter (polarization beam
splitter, PBS) 352 and a wave plate 353. The P-polarized
light and the S-polarized light in the plurality of light sub-
beams from the dispersion unit are incident on the PBS
352, and the P-polarized light in the plurality of light sub-
beams passes through the PBS 352 to be sent to a first
area 361 of the single-polarization LCOS 351. The S-
polarized light in the plurality of light sub-beams is re-
flected by the PBS 352 and then sent to the wave plate
353. The wave plate 353 converts the S-polarized light
into P-polarized light, and the P-polarized light also
passes through the PBS 352 again to be incident on a
second area 362 of the single-polarization LCOS 351.
FIG. 3f is an example diagram of arrangement of light
spots on a single-polarization LCOS according to an
embodiment of this application. The first area 361 and
the second area 362 are separated along the dispersion
direction Y, or the first area 361 and the second area 362
may be separated along the port direction X. It may be
understood that only the P-polarized light is incident on
the single-polarization LCOS, and the single-polarization
LCOS deflects a transmission direction of the P-polarized
light. If the LCOS is a polarization-independent LCOS
component, the polarization-independent LCOS compo-
nent can perform polarization area allocation on the
plurality of light sub-beams based on polarization states,
so that the single-polarization LCOS can separately de-
flect and control the S-polarized light and the P-polarized
light, thereby effectively reducing a polarization depen-
dent loss (polarization dependent loss, PDL).
[0082] As shown in FIG. 3c, when the plurality of light
sub-beams emitted from the dispersion unit 302 illumi-
nate the first optical switching engine 303, a plurality of
light spots are formed on a panel of the first optical
switching engine 303. The input light beam 311 input
from the same input optical fiber 301 forms, on the panel
of the first optical switching engine 303, a plurality of light
spots arranged in a row along the dispersion direction Y.
For example, the first light sub-beam 312 forms a fifth
light spot 331 on the panel of the first optical switching
engine 303, the second light sub-beam 313 forms a sixth
light spot 332 on the panel of the first optical switching
engine 303, and the fifth light spot 331 and the sixth light
spot 332 are arranged in a row along the dispersion

direction Y. To increase a quantity of wavelengths that
can be scheduled by the WSS, a quantity of wavelengths
included in the input light beam 311 input from the first
input optical fiber 301 needs to be increased. However,
an increase in the quantity of wavelengths included in the
input light beam 311 leads to an increase in a quantity of
light spots formed on the first optical switching engine 303
along the dispersion direction Yafter the input light beam
311 is decomposed by the dispersion unit 302. When a
width of the first optical switching engine 303 along the
dispersion direction Y is not increased, to enable the first
optical switching engine 303 to accommodate the light
spots corresponding to the plurality of light sub-beams of
the decomposed input light beam 311, a width of each
light spot along the dispersion direction Y needs to be
small, so that each light spot covers a small quantity of
pixels of the first optical switching engine 303 along the
dispersion direction Y. To ensure that the first optical
switching engine 303 can deflect each light sub-beam
to a corresponding output optical fiber, a length, along the
port direction X, of a light spot at which the light sub-beam
collimated and shaped by the dispersion-direction cylind-
rical lens 321 and the port-direction cylindrical lens 322
illuminates the first optical switching engine 303 needs to
be large, so that each light spot covers a large quantity of
pixels of the first optical switching engine along the port
direction X, thereby improving a deflection angle at which
the first optical switching engine 303 deflects the trans-
mission direction of the light sub-beam.
[0083] In this embodiment, an example in which each
light sub-beam is deflected by the first optical switching
engine 303 only along the port direction X, but not de-
flected along the dispersion direction Y is used. For
another example, the first optical switching engine may
alternatively deflect the transmission direction of each
light sub-beam along both the port direction X and the
dispersion direction Y. Because each light sub-beam
covers a small quantity of pixels of the first optical switch-
ing engine 303 along the dispersion direction Y, the first
optical switching engine 303 deflects the transmission
direction by a small angle along the dispersion direction
X.
[0084] In this embodiment, an angle at which the first
optical switching engine 303 deflects the transmission
direction along the port direction X is related to arrange-
ment of the plurality of output optical fibers included in the
WSS. For details, FIG. 4 is an example diagram of
arrangement in an array of output optical fibers according
to an embodiment of this application. In this embodiment,
a plurality of output optical fibers included in an output
optical fiber array 400 of the WSS are arranged in the XY
plane in N rows and M columns. N is any positive integer
greater than or equal to 1, and M is any positive integer
greater than 1. It may be understood that the output
optical fiber array 400 is arranged in a plurality of columns
along the dispersion direction Y, and the output optical
fiber array 400 is arranged in one or more rows along the
port direction X. A quantity of different angles at which the
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first optical switching engine 303 deflects the transmis-
sion direction along the port direction X is equal to a
quantity of columns included in the output optical fiber
array 400 along the dispersion direction Y. The output
optical fiber array 400 shown in FIG. 4 includes M col-
umns along the dispersion direction Y. In this case, the
first optical switching engine 303 deflects the transmis-
sion directions of the plurality of light sub-beams along
the port direction X at M different deflection angles.
Specifically, for example, the output optical fiber array
400 includes two columns along the dispersion direction
Y. In this case, the first optical switching engine 303 has
two different first deflection angles along the port direc-
tion X, namely, a first deflection angle and a second
deflection angle. A light sub-beam deflected by the first
optical switching engine 303 at first deflection angle can
be deflected to an output optical fiber included in the 1st

column of the output optical fiber array 400, and a light
sub-beam deflected by the first optical switching engine
303 at the second deflection angle can be deflected to an
output optical fiber included in the 2nd column of the
output optical fiber array 400. It may be understood that
a quantity of different angles at which the first optical
switching engine 303 deflects the transmission direction
along the port direction X is the same as a quantity of
columns of the output optical fiber array 400 included in
the WSS.
[0085] It should be noted that descriptions of the ar-
rangement manner of the output optical fiber array in this
embodiment is an optional example, but do not constitute
a limitation. For example, all columns of the output optical
fiber array are arranged along the dispersion direction Y
at a curvature. For another example, all rows of the output
optical fiber array are arranged along the port direction X
at a curvature. For another example, locations of the
plurality of output optical fibers included in the output
optical fiber array may be arranged randomly.
[0086] In this embodiment, for example, the first light
sub-beam 312 is deflected to the 1st column of the output
optical fiber array 400, and the second light sub-beam
313 is deflected to the 2nd column of the output optical
fiber array 400. In this case, the first optical switching
engine 303 deflects a transmission direction of the first
light sub-beam 312 at the first deflection angle, to emit a
deflected first light sub-beam, and the first optical switch-
ing engine 303 deflects a transmission direction of the
second light sub-beam 313 at the second deflection
angle, to emit a deflected second light sub-beam. The
first deflection angle is different from the second deflec-
tion angle. The reflector group 304 included in the WSS
includes a plurality of reflectors, and a quantity of reflec-
tors included in the WSS is the same as the quantity of
columns included in the output optical fiber array 400. As
shown in FIG. 4, when the output optical fiber array 400
includes two columns, the reflector group of the WSS also
includes two reflectors, namely, a first reflector 3041 and
a second reflector 3042. When the first light sub-beam
312 needs to be output from the 1st column of the output

optical fiber array 400, the first light sub-beam deflected
by the first optical switching engine 303 along the port
direction X at the first deflection angle is sent to the first
reflector 3041, so that the first light sub-beam reflected by
the first reflector 3041 can be sent to the 1st column of the
output optical fiber array 400. The second light sub-beam
deflected by the first optical switching engine 303 along
the port direction X at the second deflection angle is sent
to the second reflector 3042, so that the second light sub-
beam reflected by the second reflector 3042 can be sent
to the 2nd column of the output optical fiber array 400.
[0087] The first deflection angle and the second de-
flection angle are not limited in this embodiment, pro-
vided that the first light sub-beam deflected at the first
deflection angle can be sent to the first reflector 3041, and
the second light sub-beam deflected at the second de-
flection angle can be sent to the second reflector 3042.
For example, the first deflection angle and the second
deflection angle are different. For another example, a
location at which the deflected first light sub-beam de-
flected at the first deflection angle is emitted from the first
optical switching engine 303 is different from a location at
which the deflected second light sub-beam deflected at
the second deflection angle is emitted from the first
optical switching engine 303.
[0088] The deflected first light sub-beam emitted from
the first optical switching engine 303 is incident on the first
reflector 3041 after being collimated and shaped by a
dispersion-direction cylindrical lens 324, and the de-
flected second light sub-beam emitted from the first
optical switching engine 303 is incident on the second
reflector 3042 after being collimated and shaped by the
dispersion-direction cylindrical lens 324. The first optical
switching engine 303 is located at or near a front focus of
the dispersion-direction cylindrical lens 324, and the
reflector group 304 is located at or near a rear focus of
the dispersion-direction cylindrical lens 324, to ensure
that the dispersion-direction cylindrical lens 324 can
collimate and shape the deflected first light sub-beam
and the deflected second light sub-beam along the dis-
persion direction, and the deflected first light sub-beam
and the deflected second light sub-beam that are colli-
mated and shaped are successfully incident on the re-
flector group 304. For descriptions of the dispersion-
direction cylindrical lens 324, refer to the descriptions
of the dispersion-direction cylindrical lens 321. Details
are not described.
[0089] In this embodiment, the first reflector 3041 and
the second reflector 3042 each may be a planar reflector
or a micro-electro-mechanical system (micro-electro-
mechanical system, MEMS). Locations of the first reflec-
tor 3041 and the second reflector 3042 satisfy a preset
condition. The preset condition is that an included angle
exists between the first reflector 3041 and the second
reflector 3042 in the dispersion plane YZ, and the loca-
tions of the first reflector 3041 and the second reflector
3042 are separated in the port plane XZ. The dispersion
plane YZ includes the dispersion direction Y and the
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transmission direction Z. When the first reflector 3041
and the second reflector 3042 satisfy the preset condi-
tion, transmission paths of the deflected first light sub-
beam and the deflected second light sub-beam that are
emitted from the first optical switching engine 303 are
separated, so that the deflected first light sub-beam can
be successfully sent to the first reflector 3041, and the
deflected second light sub-beam can be successfully
sent to the second reflector 3042.
[0090] The first reflector 3041 is configured to reflect
the deflected first light sub-beam along the dispersion
direction Y, to emit a reflected first light sub-beam 314,
and the second reflector 3042 is configured to reflect the
deflected second light sub-beam along the dispersion
direction Y, to emit a reflected second light sub-beam
315. The WSS further includes a dispersion-direction
cylindrical lens 325. The reflector group 304 is located
at or near a front focus of the dispersion-direction cylind-
rical lens 325, and the second optical switching engine
305 is located at or near a rear focus of the dispersion-
direction cylindrical lens 325, to ensure that the disper-
sion-direction cylindrical lens 325 can emit the reflected
first light sub-beam 314 to a first area of the second
optical switching engine 305 after shaping the reflected
first light sub-beam 314 from the first reflector 3041, and
further ensure that the dispersion-direction cylindrical
lens 325 can emit the reflected second light sub-beam
315 to a second area of the second optical switching
engine 305 after shaping the reflected second light sub-
beam 315 from the second reflector 3042. The first area
and the second area are different areas of the second
optical switching engine 305 along the dispersion direc-
tion Y. The dispersion-direction cylindrical lens 324 and
the dispersion-direction cylindrical lens 325 form an op-
tical 4F system. The optical 4F system is configured to
enable each light sub-beam deflected by the second
optical switching engine to be output from a correspond-
ing output optical fiber.
[0091] FIG. 5 is an example diagram of comparison of
distribution of light spots of a first optical switching engine
and a second optical switching engine according to an
embodiment of this application. The first light sub-beam
312 forms the fifth light spot 331 on the panel of the first
optical switching engine 303, the second light sub-beam
313 forms the sixth light spot 332 on the panel of the first
optical switching engine 303, and the fifth light spot 331
and the sixth light spot 332 are located in a same row
along the dispersion direction Y. It may be understood
that locations of the fifth light spot 331 and the sixth light
spot 332 are separated along the dispersion direction Y.
However, the locations of the fifth light spot 331 and the
sixth light spot 332 overlap along the port direction X. The
first reflector 3041 can reflect the input light beam along
the dispersion direction Y, so that the reflected first light
sub-beam 314 is incident on the first area 511 of the
second optical switching engine 305 to form a third light
spot 512. The second reflector 3042 can reflect the
second light sub-beam along the dispersion direction

Y, so that the reflected second light sub-beam 315 is
incident on the second area 513 of the second optical
switching engine 305 to form a fourth light spot 514. Due
to reflection effect of the first reflector 3041 and the
second reflector 3042 along the dispersion direction Y,
the third light spot 512 and the fourth light spot 514 are
located in different rows along the dispersion direction Y,
and the third light spot 512 and the fourth light spot 514
are located in different columns along the port direction X.
[0092] The first area 511 of the second optical switch-
ing engine 305 corresponds to the 1st column of the
output optical fiber array 400. To be specific, a scheduled
light sub-beam emitted from the first area 511 can be
output through the 1st column of the output optical fiber
array 400. Using the reflected first light sub-beam 314 as
an example, along the port direction X, the second optical
switching engine 305 deflects a transmission direction of
the reflected first light sub-beam 314 along the port
direction X, to schedule a scheduled first light sub-beam
316 emitted from the second optical switching engine 305
to the 1st column of the output optical fiber array 400.
When the scheduled first light sub-beam 316 is emitted
from the second optical switching engine 305 at different
emitting angles, the scheduled first light sub-beam is
output through different rows in the 1st column of the
output optical fiber array 400. The second area 513 of the
second optical switching engine 305 corresponds to the
2nd column of the output optical fiber array 400. To be
specific, a scheduled light sub-beam emitted from the
second area 513 can be output through the 2nd column of
the output optical fiber array 400. Using the reflected
second light sub-beam 315 as an example, along the
port direction X, the second optical switching engine 305
deflects a transmission direction of the reflected second
light sub-beam 315 along the port direction X, to schedule
a scheduled second light sub-beam 317 emitted from the
second optical switching engine 305 to the 2nd column of
the output optical fiber array 400. When the scheduled
second light sub-beam 317 is emitted from the second
optical switching engine 305 at different emitting angles,
the scheduled second light sub-beam is output through
different rows in the 2nd column of the output optical fiber
array 400.
[0093] It may be understood that, for the first light sub-
beam, the first reflector 3041 schedules a column
through which the first light sub-beam is output along
the dispersion direction Y in the output optical fiber array
400, and the second optical switching engine 305 sche-
dules a row through which the first light sub-beam is
output along the port direction X in the output optical fiber
array 400.
[0094] The first optical switching engine 303 and the
second optical switching engine 305 shown in this em-
bodiment may be different areas of a same optical switch-
ing engine, or the first optical switching engine 303 and
the second optical switching engine 305 may be two
different optical switching engines that are independent
of each other. The first optical switching engine 303 and
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the second optical switching engine 305 in this embodi-
ment may be reflective optical switching engines or
transparent optical switching engines, which is not spe-
cifically limited.
[0095] A dispersion-direction cylindrical lens 327 is
further included between the second optical switching
engine 306 and the beam combining unit 306. The sec-
ond optical switching engine 306 is located at or near a
front focus of the dispersion-direction cylindrical lens
327, and the beam combining unit 306 is located at or
near a rear focus of the dispersion-direction cylindrical
lens 327, to ensure that the scheduled first light sub-
beam and the scheduled second light sub-beam that are
emitted from the second optical switching engine 306 can
be successfully transmitted to the beam combining unit
306, and ensure that the beam combining unit 306 suc-
cessfully combines the scheduled first light sub-beam
and the scheduled second light sub-beam separately.
The dispersion-direction cylindrical lens 327 is for colli-
mation along the dispersion direction Y. For descriptions
of the dispersion-direction cylindrical lens 327, refer to
the descriptions of the dispersion-direction cylindrical
lens 321. Details are not described.
[0096] The scheduled first light sub-beam 316 and the
scheduled second light sub-beam 317 that are collimated
along the dispersion direction Y are incident on different
areas of the beam combining unit 306. The beam com-
bining unit 306 is configured to perform wavelength beam
combining on the scheduled first light sub-beam 316. For
example, if the scheduled first light sub-beam 316 needs
to be output from an output optical fiber in the 1st column
and the 2nd row of the output optical fiber array 400, and a
third light sub-beam from the input optical fiber also
needs to be output from the output optical fiber in the
1st column and the 2nd row of the output optical fiber array
400, a scheduled third light sub-beam is output after the
third light sub-beam sequentially passes through the
dispersion unit 302, the first optical switching engine
303, the reflector group 304, and the second optical
switching engine 305. For descriptions of a process of
obtaining the scheduled third light sub-beam, refer to the
foregoing descriptions of obtaining the scheduled first
light sub-beam. Details are not described. To enable the
scheduled first light sub-beam and the scheduled third
light sub-beam to be output through the same output
optical fiber, the scheduled first light sub-beam and the
scheduled third light sub-beam are incident on the beam
combining unit, and the beam combining unit 306 may
perform beam combining on the scheduled first light sub-
beam and the scheduled third light sub-beam to obtain a
first output light beam 318. The beam combining unit 306
is configured to perform beam combining on the sched-
uled second light sub-beam 317, to obtain a second
output light beam 319. For descriptions of a process of
obtaining the second output light beam 319, refer to the
foregoing descriptions of obtaining the first output light
beam 318. Details are not described.
[0097] A dispersion-direction cylindrical lens 329 and a

port-direction cylindrical lens 330 are further included
sequentially between the beam combining unit 306
and the plurality of output optical fibers in this embodi-
ment. The dispersion-direction cylindrical lens 329 is
configured to collimate the first output light beam 318
and the second output light beam 319 along the disper-
sion direction, and the port-direction cylindrical lens 330
is configured to collimate the first output light beam 318
and the second output light beam 319 along the port
direction, to ensure that the first output light beam 318
is sent to a first output optical fiber and the second output
light beam 319 is sent to a second output optical fiber. For
descriptions of the dispersion-direction cylindrical lens
329 and the port-direction cylindrical lens 330, refer to the
descriptions of the dispersion-direction cylindrical lens
321 and the port-direction cylindrical lens 322. Details are
not described.
[0098] The first output optical fiber and the second
output optical fiber are located in different columns in
the output optical fiber array 400 along the dispersion
direction Y. For example, the first output optical fiber is
located in the 1st column of the output optical fiber array
400, and the second output optical fiber is located in the
2nd column of the output optical fiber array 400. Numbers
of rows in which the first output optical fiber and the
second output optical fiber are located along the port
direction are not limited in this embodiment. For example,
as shown in FIG. 4, a first output optical fiber 401 is
located in the 1st column and the 2nd row of the output
optical fiber array 400, and a second output optical fiber
402 is located in the 2nd column and the 4th row of the
output optical fiber array 400.
[0099] To ensure that the first output light beam 318
and the second output light beam 319 can be success-
fully output through the output optical fiber array 400, the
column (for example, the 1st column of the output optical
fiber array 400 shown above) to which the first output
optical fiber belongs in the output optical fiber array 400 is
not parallel to the column (for example, the 2nd column of
the output optical fiber array 400 shown above) to which
the second output optical fiber belongs in the output
optical fiber array 400. In other words, an included angle
exists between the 1st column and the 2nd column along
the port direction X. The included angle between the 1st

column and the 2nd column along the port direction X can
ensure that transmission paths of the first output light
beam and the second output optical fiber do not overlap,
ensure that the first output light beam 318 can be accu-
rately sent to the first output optical fiber, and ensure that
the second output light beam 319 can be accurately sent
to the second output optical fiber. A spacing between the
third light spot 512 and the fourth light spot 514 on the
second optical switching engine 305 along the port direc-
tion X is positively correlated with the included angle. In
other words, a larger included angle between the 1st

column and the 2nd column indicates a larger spacing
between the third light spot 512 and the fourth light spot
514 along the port direction X. Similarly, a smaller in-
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cluded angle between the 1st column and the 2nd column
indicates a smaller spacing between the third light spot
512 and the fourth light spot 514 along the port direction
X. In this embodiment, an example in which the WSS
schedules the first light sub-beam and the second light
sub-beam to the output optical fiber respectively along
the dispersion direction Y and the port direction is used.
The WSS in this embodiment may schedule a light sub-
beam only along the dispersion direction or the port
direction. For a specific scheduling process, refer to
the foregoing descriptions. Details are not described.
[0100] When the WSS shown in this embodiment is
used, dimensions of scheduling a transmission direction
of a light sub-beam can be increased. Specifically, a
reflector component included in the WSS can schedule
the transmission direction of each light sub-beam along
the dispersion direction Y, to output the light sub-beam
through different columns included in the output optical
fiber array. The second optical switching engine can
deflect the transmission direction of each light sub-beam
along the port direction X, to output the light sub-beam
through different rows included in the output optical fiber
array. It can be learned that the WSS in this embodiment
can schedule the transmission direction of each light sub-
beam along the port direction X and the dispersion direc-
tion Y, so that dimensions and a quantity of output optical
fibers included in the output optical fiber array can be
effectively increased, and dimensions that can be sched-
uled by the WSS can be increased.
[0101] According to the WSS in this embodiment, an
insertion loss of the WSS can be further reduced while
effectively increasing the quantity of output optical fibers.
The insertion loss of the WSS is mainly caused by the
optical switching engine, and an insertion loss of the
optical switching engine is in a positive correlation with
a deflection angle. For example, the first optical switching
engine deflects the first light sub-beam. A larger deflec-
tion angle by which the first optical switching engine
deflects the first light sub-beam indicates a larger inser-
tion loss caused in a process in which the first optical
switching engine deflects the first light sub-beam. Ac-
cording to the WSS shown in this embodiment, the quan-
tity of output optical fibers does not need to be increased
along the port direction X, but the quantity of output
optical fibers is increased along the dispersion direction
Y. Because the quantity of output optical fibers does not
need to be increased along the port direction X, an angle
by which the optical switching engine deflects a light sub-
beam along the port direction X is not increased, reducing
the insertion loss caused by the optical switching engine.
It may be understood that the quantity of output optical
fibers included in the WSS in this embodiment can be
increased, to satisfy more requirements on a capacity of
an optical communication system. During specific appli-
cation, the WSS shown in this embodiment can imple-
ment 64 output optical fibers, 128 output optical fibers, or
even more output optical fibers, so that the WSS shown in
this embodiment is a WSS with a large channel quantity.

Because a quantity of rows of the WSS along the port
direction X does not need to be increased, a height of the
WSS does not need to be increased in a process of
scheduling the transmission directions of the plurality
of light sub-beams. That is, in this embodiment, an in-
crease in the quantity of output optical fibers of the WSS
does not need to be limited by the height of the WSS. If a
quantity of output optical fibers supported by the WSS
needs to be increased, a height of the WSS along the port
direction X does not need to be increased, but a quantity
of output optical fibers included in the WSS along the
dispersion direction Y is increased, thereby improving
scalability of the quantity of output optical fibers sup-
ported by the WSS.
[0102] In the WSS shown in this embodiment, the
reflector group schedules each light sub-beam along
the dispersion direction Y, and the second optical switch-
ing engine may not deflect each light sub-beam along the
dispersion direction Y or deflect each light sub-beam
along the dispersion direction Y at a very small angle,
thereby effectively reducing a quantity of pixels covered
by each light sub-beam in the second optical switching
engine, so that the optical switching engine can accom-
modate more light spots along the dispersion direction Y,
and a quantity of wavelengths that can be scheduled by
the WSS is increased.

Embodiment 2

[0103] A reflector group included in a WSS shown in
this embodiment and a specific lens included in the
reflector group are different from those in Embodiment
1. For specific descriptions, refer to FIG. 6. FIG. 6 is a
second example diagram of an overall structure of a WSS
according to an embodiment of this application. The WSS
shown in this embodiment includes an optical fiber array
601, a dispersion unit, a first optical switching engine, a
reflector group, a second optical switching engine, a
beam combining unit, and a plurality of output optical
fibers. In this embodiment, an example in which the
dispersion unit and the beam combining unit are different
areas of a same grating 602 is used. For another exam-
ple, the dispersion unit and the beam combining unit may
alternatively be two independent gratings. The first op-
tical switching engine and the second optical switching
engine may be different areas of a same optical switching
engine 603. For another example, the first optical switch-
ing engine and the second optical switching engine may
alternatively be two independent optical switching en-
gines. This is not specifically limited in this embodiment.
[0104] The optical fiber array 601 includes N rows and
M columns. For specific descriptions, refer to the descrip-
tions of the output optical fiber array shown in FIG. 4.
Details are not described. Any column in the optical fiber
array 601 includes an input optical fiber. A specific loca-
tion of the input optical fiber in the optical fiber array is not
limited in this embodiment. The input optical fiber in-
cluded in the optical fiber array 601 is configured to send
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an input light beam to the grating 602. For descriptions of
sending the input light beam to the grating 602 by the
input optical fiber, refer to Embodiment 1. Details are not
described.
[0105] The WSS further includes a dispersion-direc-
tion cylindrical lens 621 and a port-direction cylindrical
lens 622 that are sequentially located between the input
optical fiber and the grating 602. The dispersion-direction
cylindrical lens 621 is configured to collimate and shape
the input light beam 631 along a dispersion direction Y,
and the port-direction cylindrical lens 622 is configured to
collimate and shape the input light beam 631 along a port
direction X. For descriptions of the dispersion-direction
cylindrical lens 621 and the port-direction cylindrical lens
622, refer to the descriptions of the dispersion-direction
cylindrical lens 321 and the port-direction cylindrical lens
322 that are shown in Embodiment 1. Details are not
described.
[0106] A collimated and shaped input light beam 631 is
sent to the grating 602. The grating 602 is configured to
decompose the input light beam 631 along the dispersion
direction Y, to obtain a first light sub-beam 632 and a
second light sub-beam 633. For descriptions of the first
light sub-beam 632 and the second light sub-beam 633,
refer to the descriptions of the first light sub-beam and the
second light sub-beam that are shown in Embodiment 1.
Details are not described.
[0107] The WSS further includes a dispersion-direc-
tion cylindrical lens 623 located between the grating 602
and the first optical switching engine 603. The dispersion-
direction cylindrical lens 623 is configured to collimate the
first light sub-beam 632 along the dispersion direction Y,
so that the first light sub-beam 632 is incident on the first
optical switching engine 603. The dispersion-direction
cylindrical lens 623 is further configured to collimate the
second light sub-beam 633 along the dispersion direction
Y, so that the second light sub-beam 633 is incident on the
first optical switching engine 603. For descriptions of the
dispersion-direction cylindrical lens 623, refer to the de-
scriptions of the dispersion-direction cylindrical lens 323
shown in Embodiment 1. Details are not described. The
first optical switching engine 603 deflects a transmission
direction of the first light sub-beam 632, to emit a de-
flected first light sub-beam, and the first optical switching
engine 603 deflects a transmission direction of the sec-
ond light sub-beam 633, to emit a deflected second light
sub-beam. For specific descriptions of deflecting the
transmission direction of the light sub-beam by the first
optical switching engine 603, refer to the descriptions of
the first optical switching engine shown in Embodiment 1.
Details are not described.
[0108] The reflector group specifically includes a first
reflector 604 and a second reflector 605. The first reflec-
tor 604 includes an even number of reflective surfaces,
and the deflected first light sub-beam is incident on a first
area of the second optical switching engine 603 after
being sequentially reflected off the even number of re-
flective surfaces included in the first reflector 604. The

deflected first light sub-beam 632 from the first optical
switching engine 603 is incident on the first reflector 604
at a first incident angle. After the deflected first light sub-
beam 632 is sequentially reflected off the even number of
reflective surfaces included in the first reflector 604 for an
even number of times, a reflected first light sub-beam 634
is emitted. The reflected first light sub-beam 634 is
emitted from the first reflector 604 at a first emitting angle.
When the first incident angle is equal to or approximately
equal to the first emitting angle, a transmission direction
of the reflected first light sub-beam 634 is translated to
some extent relative to a transmission direction of the
deflected first light sub-beam. In this embodiment, an
example in which the first reflector 604 is a right-angle
prism is used. The right-angle prism includes two reflec-
tive surfaces, and an angle between the two reflective
surfaces is a right angle. The second reflector 605 is
configured to reflect the deflected second light sub-
beam, to obtain a reflected second light sub-beam
635. For descriptions of the reflected second light sub-
beam 635 emitted from the second reflector 605, refer to
the descriptions of the reflected first light sub-beam 634
emitted from the first reflector 604. Details are not de-
scribed. The first reflector 604 and the second reflector
605 shown in this embodiment each have an even num-
ber of reflective surfaces, so that each deflected light sub-
beam is reflected off the even number of reflective sur-
faces for an even number of times, thereby ensuring that
an arrangement sequence of wavelengths of a plurality of
light sub-beams emitted from the dispersion unit (namely,
the grating 602) is the same as an arrangement se-
quence of wavelengths of a plurality of reflected light
sub-beams emitted from the reflector group, and further
ensuring that the beam combining unit (namely, the
grating 602) can normally perform beam combining on
the plurality of reflected light sub-beams.
[0109] In this embodiment, to avoid overlapping be-
tween a process of transmitting the reflected first light
sub-beam 634 to the second optical switching engine 603
and a process of transmitting the reflected second light
sub-beam 635 to the second optical switching engine
603, a first spacing exists along the port direction X and
between an incidence location at which the deflected first
light sub-beam is incident on the first reflector 604 and an
incidence location at which the deflected second light
sub-beam is incident on the second reflector 605. In
addition, a second spacing exists along the port direction
X and between an emitting location at which the reflected
first light sub-beam 634 is emitted from the first reflector
604 and an emitting location at which the reflected sec-
ond light sub-beam 635 is emitted from the second
reflector 605.
[0110] A quantity of reflectors included in the reflector
group in this embodiment is the same as a quantity of
columns included in the optical fiber array. In this embo-
diment, an example in which the optical fiber array in-
cludes two columns is used, and the reflector group
includes two right-angle prisms. A dispersion-direction

5

10

15

20

25

30

35

40

45

50

55



18

33 EP 4 538 762 A1 34

cylindrical lens 624 and a dispersion-direction cylindrical
lens 625 are further included between the first optical
switching engine 603 and the reflector group in this
embodiment. A deflected first light sub-beam that is
sequentially collimated by the dispersion-direction cy-
lindrical lens 624 and the dispersion-direction cylindrical
lens 625 is incident on the first reflector 604, and a
collimated second light sub-beam is incident on the sec-
ond reflector 605. The first reflector 604 and the second
reflector 605 are at different locations along the port
direction X, so that after the first optical switching engine
603 deflects the first light sub-beam along the port direc-
tion X, the deflected first light sub-beam can be incident
on the first reflector 604, and after the first optical switch-
ing engine 603 deflects the second light sub-beam along
the port direction X, the deflected second light sub-beam
can be incident on the second reflector 605. In this
embodiment, the dispersion-direction cylindrical lens
624 and the dispersion-direction cylindrical lens 625 form
an optical 4F system.
[0111] The reflected first light sub-beam 634 emitted
from the first reflector 604 is incident on the first area of
the second optical switching engine 603 after sequen-
tially passing through the dispersion-direction cylindrical
lens 625 and the dispersion-direction cylindrical lens 624.
The reflected second light sub-beam 635 emitted from
the second reflector 605 is incident on the second area of
the second optical switching engine 603 after sequen-
tially passing through the dispersion-direction cylindrical
lens 625 and the dispersion-direction cylindrical lens 624.
Using the first light sub-beam as an example, in a process
in which the deflected first light sub-beam emitted from
the first optical switching engine is sent to a reflector
component, the dispersion-direction cylindrical lens
625 and the dispersion-direction cylindrical lens 624
through which the deflected first light sub-beam sequen-
tially passes form an optical 4F system. In a process in
which the reflected first light sub-beam emitted from the
first reflector 604 is sent to the second optical switching
engine 603, the dispersion-direction cylindrical lens 625
and the dispersion-direction cylindrical lens 624 through
which the reflected first light sub-beam sequentially
passes also form an optical 4F system. Therefore, the
first optical switching engine and the second optical
switching engine form an optical 8F system.
[0112] The first area and the second area are different
areas of the second optical switching engine 603 along
the dispersion direction Y, to ensure that the first light sub-
beam and the second light sub-beam are output from
different columns of the optical fiber array. For specific
descriptions of the first area and the second area of the
second optical switching engine 603, refer to the descrip-
tions of the first area and the second area of the second
optical switching engine 603 shown in Embodiment 1.
Details are not described. It may be understood that, in
the WSS shown in this embodiment, the reflector com-
ponent schedules a column that is in the optical fiber
array and from which each light sub-beam is output along

the dispersion direction Y, and the second optical switch-
ing engine 603 schedules a row that is in the optical fiber
array and from which each light sub-beam is output along
the port direction X. For specific descriptions of a process
of scheduling each light sub-beam to be output from the
optical fiber array, refer to Embodiment 1. Details are not
described.
[0113] The second optical switching engine 603 de-
flects the reflected first light sub-beam 634 to emit a
scheduled first light sub-beam 636, and sends the sched-
uled first light sub-beam 636 to the grating 602 (namely,
the beam combining unit). The second optical switching
engine 603 deflects the reflected second light sub-beam
635 to emit a scheduled second light sub-beam 637, and
sends the scheduled second light sub-beam 637 to the
grating 602. In addition, the scheduled first light sub-
beam 636 and the scheduled second light sub-beam
637 are incident on the grating 602. The grating 602 is
configured to perform beam combining on the scheduled
first light sub-beam 636 to obtain a first output light beam,
and the grating 602 is configured to perform beam com-
bining on the scheduled second light sub-beam 637 to
obtain a second output light beam. For descriptions of a
process of obtaining the first output light beam and the
second output light beam by the grating 602 in this
embodiment, refer to the descriptions of obtaining the
first output light beam and the second output light beam
by the grating in Embodiment 1. Details are not de-
scribed. It should be noted that, using the first reflector
604 as an example, when the first reflector 604 has the
even number of reflective surfaces, it can be ensured that
the grating 602 normally performs beam combining on
the reflected first light sub-beam. The first output light
beam emitted from the grating 602 passes through the
port-direction cylindrical lens 622 and the dispersion-
direction cylindrical lens 621, to be respectively focused
along the port direction X and the dispersion direction Y,
so that the first output light beam is emitted to a corre-
sponding first output optical fiber. The second output light
beam emitted from the grating 602 separately passes
through the port-direction cylindrical lens 622 and the
dispersion-direction cylindrical lens 621, to be respec-
tively focused along the port direction X and the disper-
sion direction Y, so that the second output light beam is
emitted to a corresponding second output optical fiber.
For specific descriptions of the first output optical fiber
and the second output optical fiber, refer to the descrip-
tions in Embodiment 1. Details are not described.
[0114] The reflector including the even number of re-
flective surfaces shown in this embodiment can translate
each light sub-beam along the dispersion direction Y, to
schedule a location that is in the optical fiber array and
from which each light sub-beam is output along the
dispersion direction Y, so that dimensions and a quantity
of output optical fibers included in the output optical fiber
array can be effectively increased, and the quantity and
the dimensions of the output optical fibers of the WSS
have good scalability.
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Embodiment 3

[0115] A reflector group included in a WSS shown in
this embodiment and a specific lens are different from
those in Embodiment 2. For specific descriptions, refer to
FIG. 7. FIG. 7 is a third example diagram of an overall
structure of a WSS according to an embodiment of this
application. The WSS shown in this embodiment in-
cludes an optical fiber array 701, a dispersion unit, a first
optical switching engine, a reflector group, a second
optical switching engine, a beam combining unit, and a
plurality of output optical fibers. In this embodiment, an
example in which the dispersion unit and the beam
combining unit are different areas of a same grating
702 is used. For another example, the dispersion unit
and the beam combining unit may alternatively be two
independent gratings. The first optical switching engine
and the second optical switching engine may be different
areas of a same optical switching engine 703. For an-
other example, the first optical switching engine and the
second optical switching engine may alternatively be two
independent optical switching engines. This is not spe-
cifically limited in this embodiment.
[0116] The optical fiber array 701 includes N rows and
M columns. For specific descriptions, refer to the descrip-
tions of the optical fiber array shown in Embodiment 2.
Details are not described. The WSS further includes a
dispersion-direction cylindrical lens 721 and a port-direc-
tion cylindrical lens 722 that are sequentially located
between an input optical fiber and a grating 702 (namely,
the dispersion unit). For specific descriptions of the dis-
persion-direction cylindrical lens 721 and the port-direc-
tion cylindrical lens 722, refer to Embodiment 2. Details
are not described. An input light beam 731 collimated and
shaped by the dispersion-direction cylindrical lens 721
and the port-direction cylindrical lens 722 is sent to the
grating 702. The grating 702 is configured to decompose
the input light beam 731 along a dispersion direction Y, to
obtain a first light sub-beam 732 and a second light sub-
beam 733. For descriptions of the first light sub-beam 732
and the second light sub-beam 733, refer to the descrip-
tions of the first light sub-beam and the second light sub-
beam that are shown in Embodiment 2. Details are not
described.
[0117] The WSS further includes a dispersion-direc-
tion cylindrical lens 723 located between the grating 702
and the first optical switching engine 703. For descrip-
tions of the dispersion-direction cylindrical lens 723, refer
to the descriptions of the dispersion-direction cylindrical
lens 623 shown in Embodiment 2. Details are not de-
scribed. The first optical switching engine 703 deflects a
transmission direction of the first light sub-beam 732, to
emit a deflected first light sub-beam, and the first optical
switching engine 703 deflects a transmission direction of
the second light sub-beam 733, to emit a deflected sec-
ond light sub-beam. For specific descriptions of deflect-
ing the transmission direction of the light sub-beam by the
first optical switching engine 703, refer to the descriptions

of the first optical switching engine shown in Embodiment
2. Details are not described.
[0118] The reflector group shown in this embodiment
specifically includes a first reflector 704 and a second
reflector 705. The first reflector 704 and the second
reflector 705 each include two reflective surfaces, and
an included angle between the two reflective surfaces is
an obtuse angle. Using the first reflector 704 as an ex-
ample, the deflected first light sub-beam 732 from the first
optical switching engine 703 is incident on the first re-
flector 704 at a second incident angle. After the deflected
first light sub-beam 732 is sequentially reflected off the
two reflective surfaces between which an obtuse angle
exists and that are included in the first reflector 704, a
reflected first light sub-beam 734 is emitted. The reflected
first light sub-beam 734 is emitted from the first reflector
704 at a second emitting angle. Because the included
angle between the two reflective surfaces of the first
reflector 704 is an obtuse angle, the second incident
angle and the second emitting angle can be unequal.
In this case, a transmission direction of the reflected first
light sub-beam 734 is deflected to some extent relative to
a transmission direction of the deflected first light sub-
beam. It may be understood that the included angle
between the two reflective surfaces included in the first
reflector shown in Embodiment 2 is a right angle, but the
included angle between the two reflective surfaces in-
cluded in the first reflector 704 shown in this embodiment
is an obtuse angle.
[0119] In this embodiment, to avoid overlapping be-
tween a process of transmitting the reflected first light
sub-beam 734 to the second optical switching engine 703
and aprocess of transmitting a reflected second light sub-
beam 735 to the second optical switching engine 703,
along a port direction X, a first spacing exists between an
incidence location at which the deflected first light sub-
beam is incident on the first reflector 704 and an inci-
dence location at which the deflected second light sub-
beam is incident on the second reflector 705, and a
second spacing exists between an emitting location at
which the reflected first light sub-beam 734 is emitted
from the first reflector 704 and an emitting location at
which the reflected second light sub-beam 735 is emitted
from the second reflector 705. For specific descriptions of
the first spacing and the second spacing, refer to Embo-
diment 2. Details are not described.
[0120] In this embodiment, a dispersion-direction cy-
lindrical lens 725 is further included between the first
optical switching engine and the reflector group. To en-
sure that the first light sub-beam can be successfully
incident on the first reflector 704 after being deflected
by the first optical switching engine 703, and ensure that
the second light sub-beam can be successfully incident
on the second reflector 705 after being deflected by the
first optical switching engine 703, in this embodiment, the
dispersion-direction cylindrical lens 725 from the first
optical switching engine 703 to the second optical switch-
ing engine 703 forms an optical 4F system.
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[0121] The reflected first light sub-beam 734 emitted
from the first reflector 704 is incident on a first area of the
second optical switching engine 703 after passing
through the dispersion-direction cylindrical lens 725.
The reflected second light sub-beam 735 emitted from
the second reflector 705 is incident on a second area of
the second optical switching engine 703 after passing
through the dispersion-direction cylindrical lens 725. The
first area and the second area are different areas of the
second optical switching engine 703 along the dispersion
direction Y, to ensure that the first light sub-beam and the
second light sub-beam are output from different columns
of the optical fiber array. For specific descriptions of the
first area and the second area of the second optical
switching engine 703, refer to the descriptions of the first
area and the second area of the second optical switching
engine shown in Embodiment 1. Details are not de-
scribed. It may be understood that, in the WSS shown
in this embodiment, the reflector component schedules a
column that is in the optical fiber array and from which
each light sub-beam is output along the dispersion direc-
tion Y, and the second optical switching engine 703
schedules a row that is in the optical fiber array and from
which each light sub-beam is output along the port direc-
tion X. For specific descriptions of a process of schedul-
ing each light sub-beam to be output from the optical fiber
array, refer to Embodiment 2. Details are not described.
[0122] The second optical switching engine 703 de-
flects the reflected first light sub-beam 734 to emit a
scheduled first light sub-beam 736, and sends the sched-
uled first light sub-beam 736 to the grating 702 (namely,
the beam combining unit). The second optical switching
engine 703 deflects the reflected second light sub-beam
735 to emit a scheduled second light sub-beam 737, and
sends the scheduled second light sub-beam 737 to the
grating 702. In addition, the scheduled first light sub-
beam 736 and the scheduled second light sub-beam
737 are incident on different locations of the grating
702. The grating 702 is configured to perform beam
combining on the scheduled first light sub-beam 736 to
obtain a first output light beam, and the grating 702 is
configured to perform beam combining on the scheduled
second light sub-beam 737 to obtain a second output light
beam. For descriptions of a process of obtaining the first
output light beam and the second output light beam by the
grating 702 in this embodiment, refer to the descriptions
of obtaining the first output light beam and the second
output light beam by the grating in Embodiment 2. Details
are not described.
[0123] The first output light beam emitted from the
grating 702 passes through the port-direction cylindrical
lens 722 and the dispersion-direction cylindrical lens 721,
to be respectively focused along the port direction X and
the dispersion direction Y, so that the first output light
beam is emitted to a corresponding first output optical
fiber. The second output light beam emitted from the
grating 702 separately passes through the port-direction
cylindrical lens 722 and the dispersion-direction cylind-

rical lens 721, to be respectively focused along the port
direction X and the dispersion direction Y, so that the
second output light beam is emitted to a corresponding
second output optical fiber. For specific descriptions of
the first output optical fiber and the second output optical
fiber, refer to the descriptions in Embodiment 2. Details
are not described.
[0124] The included angle between the two reflective
surfaces included in the reflector shown in this embodi-
ment is an obtuse angle, so that each light sub-beam is
deflected along the dispersion direction Y, to schedule a
location that is in the optical fiber array and from which
each light sub-beam is output along the dispersion direc-
tion Y. Therefore, dimensions and a quantity of output
optical fibers included in the output optical fiber array can
be effectively increased, and the quantity and the dimen-
sions of the output optical fibers of the WSS have good
scalability.

Embodiment 4

[0125] In Embodiment 1 to Embodiment 3, the first
reflector and the second reflector are two independent
reflectors, and the first reflector and the second reflector
are at different locations along the port direction X. A
reflector group shown in this embodiment is an indepen-
dent optical device. Forspecific descriptions, refer toFIG.
8a. FIG. 8a is a fourth example diagram of an overall
structure of a WSS according to an embodiment of this
application. The WSS shown in this embodiment in-
cludes an input optical fiber 801, a dispersion unit 802,
a first optical switching engine 803, a reflector group 804,
a second optical switching engine 805, a beam combin-
ing unit 806, and an output optical fiber array.
[0126] For specific descriptions of the input optical fiber
801, the dispersion unit 802, the first optical switching
engine 803, the second optical switching engine 805, the
beam combining unit 806, and the output optical fiber
array in this embodiment, refer to descriptions in Embo-
diment 1. Details are not described. For descriptions of
each lens included in the WSS shown in this embodi-
ment, refer to Embodiment 1. Details are not described.
[0127] The reflector group 804 shown in this embodi-
ment is an independent MEMS. A first light spot of a
deflected first light sub-beam 831 emitted from the first
optical switching engine 803 on the reflector group 804
and a second light spot of a deflected second light sub-
beam 832 on the reflector group are located in different
rows along a port direction X. For descriptions of the
deflected first light sub-beam 831 and the deflected
second light sub-beam 832 shown in this embodiment,
refer to Embodiment 1. Details are not described. For
specific descriptions, refer to FIG. 8b. FIG. 8b is an
example diagram of comparison of distribution of light
spots of a first optical switching engine, a reflector group,
and a second optical switching engine according to an
embodiment of this application. A first light sub-beam
forms a fifth light spot 842 on a first deflection area 841 of
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the first optical switching engine 803, a second light sub-
beam forms a sixth light spot 843 on the first deflection
area 841, and the fifth light spot 842 and the sixth light
spot 843 are located in a same row along a dispersion
direction Y. For descriptions of the fifth light spot 842 and
the sixth light spot 843, refer to FIG. 5. Details are not
described. The first deflection area 841 of the first optical
switching engine 803 is configured to deflect a transmis-
sion direction of the first light sub-beam along the port
direction X, to emit the deflected first light sub-beam 831,
and the first deflection area 841 of the first optical switch-
ing engine 803 is configured to deflect a transmission
direction of the second light sub-beam along the port
direction X, to emit the deflected second light sub-beam
832. The reflector group 804 shown in this embodiment
includes a first reflector 844 and a second reflector 845.
The first reflector 844 and the second reflector 845 are
different areas included in the reflector group 804
(namely, the independent MEMS).
[0128] It may be understood that the first reflector 844
and the second reflector 845 shown in this embodiment
are different areas that are included in the independent
MEMS and that are respectively for reflection. Specifi-
cally, along the port direction X, the first reflector 844 and
the second reflector 845 are separated and at different
locations. The first deflection area 841 of the first optical
switching engine 803 is deflected along the port direction,
so that the deflected first light sub-beam 831 can be
incident on the first reflector 844. The deflected first light
sub-beam 831 forms the first light spot 846 on the first
reflector 844. The first deflection area 841 of the first
optical switching engine 803 is deflected along the port
direction, so that the deflected second light sub-beam
832 can be incident on the second reflector 845. The
deflected second light sub-beam 832 forms the second
light spot 847 on the second reflector 845. It may be
understood that, along the port direction X, the first light
spot 846 and the second light spot 847 are located in
different rows. A shape of each light spot is not limited in
this embodiment. For example, the shape of the light spot
may be an elliptical light spot, a circular light spot, or a
strip light spot.
[0129] The first reflector 844 can reflect the deflected
input light beam 831 along the dispersion direction Y, so
that a reflected first light sub-beam 834 is incident on a
first area 811 of the second optical switching engine to
form a third light spot 848. The second reflector 845 can
reflect the second light sub-beam along the dispersion
direction Y, so that a reflected second light sub-beam 835
is incident on a second area 812 of the second optical
switching engine to form a fourth light spot 849. Due to
reflection effect of the first reflector 844 and the second
reflector 845 along the dispersion direction Y, the third
light spot 848 and the fourth light spot 849 are located in
different rows along the dispersion direction Y, and the
third light spot 848 and the fourth light spot 849 are
located in different columns along the port direction X.
The first area 811 of the second optical switching engine

805 corresponds to the 1st column of the optical fiber
array. To be specific, a scheduled light sub-beam emitted
from the first area 811 can be output through the 1st

column of the optical fiber array. The second area 812
of the second optical switching engine 805 corresponds
to the 2nd column of the optical fiber array. To be specific,
a scheduled light sub-beam emitted from the second
area 812 can be output through the 2nd column of the
optical fiber array. For descriptions of a process of emit-
ting the scheduled first light sub-beam and the scheduled
second light sub-beam by the second optical switching
engine 805, refer to Embodiment 1. Details are not de-
scribed.
[0130] The beam combining unit 806 is configured to
perform beam combining on the scheduled first light sub-
beam to obtain a first output light beam, and is further
configured to perform beam combining on the scheduled
second light sub-beam to obtain a second output light
beam. Both the first output light beam and the second
output light beam are output through the optical fiber
array. For specific descriptions of the first output light
beam and the second output light beam, and specific
descriptions of outputting the first output light beam and
the second output light through the optical fiber array,
refer to Embodiment 2. Details are not described.
[0131] The reflector group shown in this embodiment is
the independent MEMS, so that when it is ensured that
the WSS can deflect each light sub-beam along the
dispersion direction Y, to increase dimensions and a
quantity of output optical fibers included in the optical
fiber array, a quantity of optical devices included in the
WSS can be further reduced, and an overall insertion loss
of the WSS is reduced.

Embodiment 5

[0132] A WSS shown in this embodiment can effec-
tively simplify a design of optical paths and match a
longer optical path. Specifically, FIG. 9a is a second
example diagram of a structure of a WSS on a dispersion
plane according to an embodiment of this application.
FIG. 9b is a second example diagram of a structure of a
WSS on a port plane according to an embodiment of this
application. FIG. 9c is a fifth example diagram of an
overall structure of a WSS according to an embodiment
of this application. The WSS shown in this embodiment
includes an input optical fiber 901, a dispersion unit 902, a
first optical switching engine 903, a reflector group 904, a
second optical switching engine 905, a beam combining
unit 906, and a plurality of output optical fibers.
[0133] For descriptions of the input optical fiber 901,
the dispersion unit 902, the first optical switching engine
903, the reflector group 904, and the second optical
switching engine 905, refer to any one of the foregoing
Embodiment 1 to Embodiment 4. Details are not de-
scribed.
[0134] A port-direction cylindrical lens 921 and a port-
direction cylindrical lens 922 are included between the

5

10

15

20

25

30

35

40

45

50

55



22

41 EP 4 538 762 A1 42

second optical switching engine 905 and the beam com-
bining unit 906 in this embodiment. The port-direction
cylindrical lens 921 and the port-direction cylindrical lens
922 form an optical 4F system. The second optical
switching engine 905 is located at or near a front focus
of the port-direction cylindrical lens 921. The optical 4F
system including the port-direction cylindrical lens 921
and the port-direction cylindrical lens 922 can relay a
scheduled first light sub-beam as a relayed first light sub-
beam. Specifically, the 4F system can extend a transmis-
sion optical path of the scheduled first light sub-beam to
emit the relayed first light sub-beam. The optical 4F
system can further relay a scheduled second light sub-
beam as a relayed second light sub-beam. Specifically,
the 4F system can extend a transmission optical path of
the scheduled second light sub-beam to emit the relayed
second light sub-beam. The beam combining unit 906
can perform beam combining on the relayed first light
sub-beam, to send a combined first light sub-beam to a
first output optical fiber. The beam combining unit 906 is
further configured to perform beam combining on the
relayed second light sub-beam, to send a combined
second light sub-beam to a second output optical fiber.
The optical 4F system including the port-direction cylind-
rical lens 921 and the port-direction cylindrical lens 922 in
this embodiment can ensure that the second optical
switching engine can deflect a transmission direction
of a reflected first light sub-beam to emit a deflected first
light sub-beam, and can further ensure that the second
optical switching engine can deflect a transmission direc-
tion of a reflected second light sub-beam to emit a de-
flected second light sub-beam. The 4F system can
further ensure that the beam combining unit 906 per-
forms beam combining on the relayed first light sub-beam
and the relayed second light sub-beam separately.
[0135] A port-direction cylindrical lens 923 is further
included between the beam combining unit 906 and an
output optical fiber array, and the port-direction cylindrical
lens 921, the port-direction cylindrical lens 922, and the
port-direction cylindrical lens 923 form an optical 6F
system. For descriptions of the port-direction cylindrical
lens 921 and the port-direction cylindrical lens 923, refer
to descriptions in Embodiment 1. Details are not de-
scribed.
[0136] A dispersion-direction cylindrical lens 924 is
included between the second optical switching engine
905 and the beam combining unit 906. A dispersion-
direction cylindrical lens 925 is further included between
the beam combining unit 906 and the output optical fiber
array. The optical 4F system including the port-direction
cylindrical lens 921 and the port-direction cylindrical lens
922 can send the scheduled first light sub-beam 913 and
the scheduled second light sub-beam 914 to the beam
combining unit 906, and can reduce divergence angles of
the scheduled first light sub-beam 913 and the scheduled
second light sub-beam 914, thereby ensuring that a first
output light beam and a second output light beam that are
emitted from the beam combining unit 906 can be output

from corresponding output optical fibers. Fordescriptions
of the first output light beam and the second output light
beam, refer to descriptions in Embodiment 1. Details are
not described.
[0137] When the WSS shown in this embodiment is
used, dimensions of switching a transmission direction of
a light sub-beam can be increased. In addition, each light
sub-beam can be accurately sent to a corresponding
output optical fiber for output, thereby ensuring accuracy
and a success rate of scheduling each light sub-beam by
the WSS.

Embodiment 6

[0138] In the foregoing Embodiment 1 to Embodiment
5, the reflector group schedules each light sub-beam
along the dispersion direction Y, and the second optical
switching engine schedules each light sub-beam along
the port direction X, so that the WSS can implement two-
dimensional deflection on each light sub-beam. A WSS
shown in this embodiment can implement two-dimen-
sional scheduling on each light sub-beam without a re-
flector group additionally disposed in the WSS. For a
specific structure, refer to FIG. 10a to FIG. 10d. For
descriptions of a port direction X and a dispersion direc-
tion Y shown in this embodiment, refer to Embodiment 1.
Details are not described. FIG. 10a is a third example
diagram of a structure of a WSS on a dispersion plane
according to an embodiment of this application. FIG. 10b
is a third example diagram of a structure of a WSS on a
port plane according to an embodiment of this applica-
tion. FIG. 10c is a fifth example diagram of an overall
structure of a WSS according to an embodiment of this
application. FIG. 10d is a sixth example diagram of an
overall structure of a WSS according to an embodiment of
this application. The WSS shown in this embodiment
includes an optical fiber array 1001, a dispersion unit
1002, and an optical switching engine 1003.
[0139] The optical fiber array 1001 is described with
reference to FIG. 11. FIG. 11 is an example diagram of
arrangement in an optical fiber array according to an
embodiment of this application. The optical fiber array
1001 includes a plurality of subarrays arranged along the
dispersion direction Y. For example, the optical fiber array
1001 includes four subarrays arranged along the disper-
sion direction Y, to be specific, a subarray 1101, a sub-
array 1102, a subarray 1103, and a subarray 1104. A
quantity of subarrays included in the optical fiber array
1001 along the dispersion direction is any positive integer
greater than or equal to 2, and the specific quantity is not
limited. The subarray 1101 includes a first target input
optical fiber 1105 and a plurality of output optical fibers
that are arranged along the port direction X. The subarray
1102 includes a second target input optical fiber 1106 and
a plurality of output optical fibers that are arranged along
the port direction X. A specific location of each input
optical fiber in each subarray is not limited in this embodi-
ment. For descriptions of another subarray, refer to the
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descriptions of the subarray 1101. Details are not de-
scribed. In this embodiment, an example in which the first
subarray 1101 and the second subarray 1102 are adja-
cent in the optical fiber array 1001 is used for example
description. For another example, the first subarray 1101
and the second subarray 1102 may alternatively be any
two subarrays included in the optical fiber array. This is
not specifically limited in this embodiment.
[0140] An included angle (shown in FIG. 10d) exists in
a dispersion plane YZ and between any adjacent first
subarray and second subarray included in the optical
fiber array 1001 in this embodiment. For example, the
first subarray is the subarray 1101, and the second sub-
array is the subarray 1102. A plurality of light spots
corresponding to a plurality of light sub-beams from
the subarray 1101 illuminate a first area of an optical
switching engine 1003, and a plurality of light spots
corresponding to a plurality of light sub-beams from
the subarray 1102 illuminate a second area of the optical
switching engine 1103. The first area and the second
area are separated along the port direction.
[0141] The first target input optical fiber 1105 shown in
this embodiment is configured to send a first target light
beam 1011 to the dispersion unit 1002. The dispersion
unit 1002 is configured to decompose the first target light
beam 1011 along the dispersion direction Y, to obtain a
plurality of first target light sub-beams 1012. For descrip-
tions of decomposing the first target light beam by the
dispersion unit, refer to the descriptions of decomposing
the input light beam by the dispersion unit shown in
Embodiment 1 to Embodiment 5. Details are not de-
scribed.
[0142] A port-direction cylindrical lens 1021 and a dis-
persion-direction cylindrical lens 1022 are further in-
cluded between the first target input optical fiber 1105
and the dispersion unit 1002. The port-direction cylind-
rical lens 1021 and the dispersion-direction cylindrical
lens 1022 are respectively configured to collimate and
shape the first target light beam 1011 from the first target
input optical fiber 1105 along the port direction X and
along the dispersion direction Y. For specific descrip-
tions, refer to the descriptions of the port-direction cy-
lindrical lens 322 and the dispersion-direction cylindrical
lens 321 that are shown in Embodiment 1. Details are not
described. The first target light sub-beam 1012 colli-
mated by the port-direction cylindrical lens 1021 and
the dispersion-direction cylindrical lens 1022 is sent to
the dispersion unit 1002.
[0143] A port-direction cylindrical lens 1023, a disper-
sion-direction cylindrical lens 1024, and a port-direction
cylindrical lens 1025 are sequentially included between
the dispersion unit 1002 and the optical switching engine
1003. The port-direction cylindrical lens 1021, the port-
direction cylindrical lens 1023, and the port-direction
cylindrical lens 1025 form an optical 6F system. The
6F system enables light beams input by different sub-
arrays to illuminate different areas of the optical switching
engine 1003 along the port direction X. For example,

along the port direction X, an area in which the first target
light beam corresponding to a light sub-beam input
through the first target input optical fiber 1105 of the first
subarray illuminates on the optical switching engine is
different from an area in which a second target light beam
corresponding to a light sub-beam input through the
second target input optical fiber 1106 of the second
subarray illuminates on the optical switching engine.
The dispersion unit 1002 is located at or near a front
focus of the dispersion-direction cylindrical lens 1024,
and the optical switching engine 1003 is located at or near
a rear focus of the dispersion-direction cylindrical lens
1024. The dispersion-direction cylindrical lens 1024 can
locate light spots corresponding to light sub-beams with
different wavelengths from a same subarray at different
locations on the optical switching engine 1003 along the
dispersion direction Y.
[0144] The optical switching engine 1003 is configured
to deflect a transmission direction of the first target light
sub-beam 1012 along the port direction, to send a de-
flected second target light sub-beam to a first target
output optical fiber 1107. The first target output optical
fiber 1107 is any output optical fiber included in the first
subarray. For example, the first target output optical fiber
1107 is a last fiber included in the first subarray 1101
along the port direction X. It should be noted that a
specific location of the first target output optical fiber
1107 in the first subarray 1101 is not limited in this
embodiment. For descriptions of deflecting the transmis
sion direction of the first target light sub-beam 1012 along
the port direction by the optical switching engine 1003,
refer to the descriptions of deflecting the transmission
direction of the light sub-beam along the port direction by
the optical switching engine shown in any one of Embo-
diment 1 to Embodiment 5. Details are not described.
[0145] The port-direction cylindrical lens 1023 and the
port-direction cylindrical lens 1025 shown in this embodi-
ment form an optical 4F system. The optical 4F system
can enable the second target light sub-beam deflected by
the optical switching engine 1003 to be sent to the first
target output optical fiber of the first subarray. It can be
learned that, in the optical 4F system, each second target
light sub-beam is focused along the port direction X, to
ensure that each second target light sub-beam can be
sent to a corresponding output optical fiber in the first
subarray. Optionally, the optical 4F system that is shown
in this embodiment and that includes the port-direction
cylindrical lens 1023 and the port-direction cylindrical
lens 1025 is located between the optical switching engine
1003 and the dispersion unit 1002. The 4F system be-
tween the optical switching engine 1003 and the disper-
sion unit 1002 can reduce a degree to which a light spot at
which the first target light sub-beam obtained after the
dispersion unit 1002 performs multi-path decomposition
illuminates the optical switching engine 1003 is distorted,
to ensure that the second target light sub-beam emitted
after the optical switching engine 1003 deflects the trans-
mission direction of the first target light sub-beam can be
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successfully output through the first target output optical
fiber corresponding to the first subarray.
[0146] In this embodiment, an example in which the
input optical fiber 1105 of the first subarray 1101 is located
on a central axis of the WSS or near the central axis of the
WSS in the optical fiber array 1001 is used. When the
input optical fiber 1105 is located on the central axis of the
WSS or near the central axis of the WSS, an angle at
which the first target light beam 1011 that is incident
through the input optical fiber 1105 is incident on the
dispersion unit 1002 along the port direction X is 0 or
very small, to facilitate orderly arrangement of light spots
with different wavelengths on the optical switching en-
gine 1003. The optical switching engine 1003 does not
need to be specially rotated and disposed to match a
rotation angle of the light spot, and coupling efficiency of
all channels, that is, an insertion loss, can be effectively
considered.
[0147] With reference to FIG. 10d and FIG. 11, the first
target output optical fiber 1107 of the first subarray 1101 is
connected to the second target input optical fiber 1106 of
the second subarray through an external optical fiber
1100. For descriptions of the second target input optical
fiber 1106, refer to the descriptions of the first target input
optical fiber 1105 included in the first subarray 1101.
Details are not described. The first target output optical
fiber 1107 is configured to send the second target light
sub-beam to the second target input optical fiber 1106
through the external optical fiber 1100. The second target
input optical fiber 1106 sends the second target light
beam 1041 to the dispersion unit 1002.The second target
light beam 1041 includes the second target light sub-
beam from the first target output optical fiber 1107. A
quantity of wavelength channels included in the second
target light beam 1041 is not limited in this embodiment.
[0148] The dispersion unit 1002 is configured to de-
compose the second target light beam 1041 along the
dispersion direction Y, to obtain a plurality of target light
sub-beams. The plurality of target light sub-beams in-
clude the second target light sub-beam. For descriptions
of decomposing the second target light beam 1041 by the
dispersion unit 1002, refer to the foregoing descriptions
of decomposing the first target light beam by the disper-
sion unit 1002. Details are not described. The optical
switching engine 1003 is configured to deflect a trans-
mission direction of the second target light sub-beam
along the port direction X, to send a deflected third target
light sub-beam to a second target output optical fiber
1108. The second target output optical fiber 1108 belongs
to the second subarray 1102. A specific location of the
second target output optical fiber 1108 in the second
subarray 1102 is not limited in this embodiment. For
descriptions of a process in which the optical switching
engine 1003 deflects the transmission direction of the
second target light sub-beam to emit the third target light
sub-beam, refer to the foregoing descriptions of a pro-
cess in which the optical switching engine 1003 deflects
the transmission direction of the first target light sub-

beam to emit the second target light sub-beam. Details
are not described.
[0149] When the WSS shown in this embodiment is
used, different subarrays may be connected through the
external optical fiber. For example, that a dimension of
the first subarray 1101 is 1-dimensional 1 * N means that
the first subarray 1101 includes one input optical fiber and
N output optical fibers, and that a dimension of the
second subarray is 1-dimensional 1 * N means that the
second subarray 1102 includes a first input optical fiber
and N output optical fibers, where N is any positive
integer greater than 1. When one output optical fiber of
the first subarray 1101 is connected to the input optical
fiber of the second subarray 1102, 2-dimensional 1 * N
may be formed. For example, for the first subarray 1101,
because the dimension of the first subarray 1101 is 1-
dimensional 1 * N, a light sub-beam input through the
input optical fiber can be scheduled to N different output
ports for output. When the first subarray 1101 is con-
nected to the second subarray 1102, a light beam input
through the input optical fiber of the first subarray 1101
can be scheduled, for output, to any output optical fiber
included in the second subarray 1102. It can be learned
that the light sub-beam input by the first subarray 1101 is
scheduled to the output optical fiber of the second sub-
array 1102 for output. Because the first subarray 1101
and the second subarray 1102 are at different locations
along the dispersion direction Y, the light sub-beam can
be scheduled along the dispersion direction Y. When the
optical switching engine deflects the transmission direc-
tion of the second target light sub-beam along the port
direction X to send the second target light sub-beam to a
corresponding output optical fiber included in the second
subarray 1102, the light sub-beam can be scheduled
along the port direction X. It can be learned that the
WSS shown in this embodiment can implement two-
dimensional scheduling on the light sub-beam along
the dispersion direction Y and the port direction X. In
addition, in the WSS shown in this embodiment, a spa-
cing between adjacent fibers in the optical fiber array is
reduced based on the 6F optical system in the port
direction and the 2F optical system along the dispersion
direction that are included in the WSS, so that integration
of the WSS is improved.
[0150] In the WSS shown in this embodiment, for light
sub-beams input by different subarrays, the same dis-
persion unit, the same optical switching engine, and the
foregoing lenses can be reused, so that a quantity and
costs of optical devices are reduced, and integration of
the WSS is improved in a process in which the light sub-
beams are scheduled along the dispersion direction X
and the port direction Y.
[0151] In this embodiment, scalability of the WSS can
be further effectively improved. Specifically, if a quantity
of ports supported by the WSS needs to be increased, a
quantity of subarrays included in the WSS is increased
along the dispersion direction Y, and an added subarray
is connected to the target output optical fiber of the first
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subarray, so that a degree of scheduling, along the dis-
persion direction Y, a light sub-beam input by the first
subarray is improved, and a height of the WSS along the
port direction does not need to be increased when the
new subarray is added.

Embodiment 7

[0152] A WSS shown in this embodiment is shown with
reference to FIG. 12. FIG. 12 is a seventh example
diagram of an overall structure of a WSS according to
an embodiment of this application. The WSS shown in
this embodiment includes an optical fiber array 1201, a
dispersion unit 1202, and an optical switching engine
1203. For specific descriptions of the dispersion unit
1202 and the optical switching engine 1203 in this em-
bodiment, refer to Embodiment 6. Details are not de-
scribed. For descriptions of lenses included in the WSS in
this embodiment, refer to Embodiment 6. Details are not
described.
[0153] The optical fiber array 1201 shown in this em-
bodiment includes a plurality of subarrays, and each
subarray includes a target input optical fiber and a plur-
ality of output optical fibers that are arranged along a port
direction X. Any two different optical fibers included in the
optical fiber array 1201 are parallel along both a disper-
sion direction Yand the port direction X. It may be under-
stood that the optical fiber array shown in this embodi-
ment is different from the optical fiber array shown in
Embodiment 6. In Embodiment 6, the included angle
exists in the port plane XZ and between any adjacent
first subarray and second subarray included in the optical
fiber array, to ensure that areas in which a plurality of light
sub-beams from the first subarray illuminate the optical
switching engine are different from areas in which a
plurality of light sub-beams from the second subarray
illuminate the optical switching engine. However, any
adjacent first subarray and second subarray included
in the optical fiber array in this embodiment are parallel
or approximately parallel along both the dispersion direc-
tion Yand along the port direction X. It can be learned that
no included angle or a small included angle exists be-
tween the first subarray and the second subarray along
the port direction X, and no included angle or a small
included angle exists between the first subarray and the
second subarray along the dispersion direction Y.
[0154] When the first subarray is parallel or approxi-
mately parallel along both the port direction X and the
dispersion direction Y, and a spacing between the first
subarray and the second subarray included in the optical
fiber array 1201 is less than a preset distance, a first
target light spot corresponding to the first subarray and a
second target light spot corresponding to the second
subarray at least partially overlap. The first target light
spot is any one of a plurality of light spots formed when a
first target light beam from a first target input optical fiber
of the first subarray illuminates the optical switching
engine 1203, and the second target light spot is any

one of a plurality of light spots formed when a second
target light beam from a second target input optical fiber
of the second subarray illuminates the optical switching
engine 1203. For descriptions of illuminating the optical
switching engine 1203 by the first target light beam and
the second target light beam to form the light spots, refer
to Embodiment 6. Details are not described. It may be
understood that the plurality of light spots, on the optical
switching engine 1203, of the first target light beam from
the first target input optical fiber and the plurality of light
spots, on the optical switching engine 1203, of the second
target light beam from the second target input optical fiber
respectively overlap or at least partially overlap.
[0155] For example, the first target light beam includes
five light sub-beams, and the five light sub-beams form
five light spots on the optical switching engine 1203,
namely, a light spot J1, a light spot J2, a light spot J3,
a light spot J4, and a light spot J5. The second target light
beam includes five light sub-beams, and the five light
sub-beams form five light spots on the optical switching
engine 1203, namely, a light spot K1, a light spot K2, a
light spot K3, a light spot K4, and a light spot K5. The light
spot J1 and the light spot K1 partially overlap, and by
analogy, the light spot J5 and the light spot K5 partially
overlap. To ensure that a light sub-beam corresponding
to the light spot J1 is output through an output optical fiber
of the first subarray, and a light sub-beam corresponding
to the light spot K1 is output through an output optical fiber
of the second subarray, a wavelength corresponding to
the light spot J1 is different from a wavelength corre-
sponding to the light spot K1 in this embodiment, and so
on. Details are not described. It may be understood that,
in this embodiment, wavelengths of two light sub-beams
corresponding to light spots that at least partially overlap
on the optical switching engine 1203 are different to some
extent, to ensure that the two light sub-beams are output
through output optical fibers of different subarrays after
transmission directions of the two light sub-beams are
deflected by the optical switching engine 1203. For ex-
ample, the wavelength corresponding to the light spot K1
is λ1, and the wavelength corresponding to the light spot
J1 is λ3. To be specific, wavelengths of two light sub-
beams whose locations partially overlap in this example
are different by two wavelengths. A deflection angle at
which the optical switching engine 1203 deflects the light
sub-beam corresponding to the light spot K1 is different
from a deflection angle at which the optical switching
engine 1203 deflects the light sub-beam corresponding
to the light spot J1, so that the light sub-beam corre-
sponding to the light spot K1 is output through an output
optical fiber of the first subarray, and the light sub-beam
corresponding to the light spot J1 is output through an
output optical fiber of the second subarray.
[0156] When the WSS shown in this embodiment is
used, different subarrays may be connected through an
external optical fiber, to schedule a light sub-beam input
through the input optical fiber along the dispersion direc-
tion Yand the port direction X. For specific descriptions of
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the scheduling, refer to Embodiment 6. Details are not
described.
[0157] In the WSS shown in this embodiment, for light
sub-beams input by different subarrays, the same dis-
persion unit, the same optical switching engine, and the
foregoing lenses can be reused, so that a quantity and
costs of optical devices are reduced, and integration of
the WSS is improved in a process in which the light sub-
beams are scheduled along the dispersion direction X
and the port direction Y.
[0158] In this implementation, when the first target light
spot at which a light sub-beam input by the first subarray
illuminates the optical switching engine and the second
target light spot at which a light sub-beam input by the
second subarray illuminates the optical switching engine
at least partially overlap, a height of the optical switching
engine along the port direction X is effectively reduced,
and utilization efficiency of the optical switching engine is
improved. When the height of the optical switching en-
gine along the port direction X is not increased, a quantity
of light sub-beams that can be deflected by the optical
switching engine can be effectively increased, and a
quantity of output optical fibers supported by the WSS
is increased.

Embodiment 8

[0159] In Embodiment 7, the first target light spot and
the second target light spot at least partially overlap on
the optical switching engine. An arrangement manner of
a first target light spot and a second light spot in this
embodiment is different from that in Embodiment 7. A
WSS shown in this embodiment includes an optical fiber
array, a dispersion unit, and an optical switching engine.
For specific descriptions of the dispersion unit and the
optical switching engine in this embodiment, refer to
Embodiment 6. Details are not described. For descrip-
tions of lenses included in the WSS in this embodiment,
refer to Embodiment 6. Details are not described. The
WSS shown in this embodiment can schedule, along a
dispersion direction Y and a port direction X, a light sub-
beam input by any subarray, to output the light sub-beam
through any output optical fiber included in the optical
fiber array. For descriptions of scheduling each light sub-
beam along the dispersion direction Yand the port direc-
tion X, refer to Embodiment 6. Details are not described.
[0160] The optical fiber array shown in this embodi-
ment includes a plurality of subarrays, and each subarray
includes a target input optical fiber and a plurality of
output optical fibers that are arranged along the port
direction X. Any two different subarrays included in the
optical fiber array are parallel or approximately parallel
along both the dispersion direction Y and the port direc-
tion X. In addition, a spacing between a first subarray and
a second subarray included in the optical fiber array is
greater than or equal to a preset distance. When the first
subarray and the second subarray shown in this embodi-
ment are parallel or approximately parallel along both the

dispersion direction Y and the port direction X, and the
spacing between the first subarray and the second sub-
array is greater than or equal to the preset distance, a first
target light spot corresponding to the first subarray and a
second target light spot corresponding to the second
subarray are at different locations. For descriptions of
the first target light spot corresponding to the first sub-
array and the second target light spot corresponding to
the second subarray, refer to Embodiment 7. Details are
not described.
[0161] For example, FIG. 13 is an example diagram of
first arrangement of light spots on an optical switching
engine according to an embodiment of this application. A
first target light beam includes five light sub-beams, and
the five light sub-beams form five light spots on an optical
switching engine 1400, namely, a light spot 1401, a light
spot 1402, a light spot 1403, a light spot 1404, and a light
spot 1405. A second target light beam includes five light
sub-beams, and the five light sub-beams form five light
spots on the optical switching engine 1400, namely, a
light spot 1411, a light spot 1412, a light spot 1413, a light
spot 1414, and a light spot 1415. The light spot 1401 is the
first target light spot, and the light spot 1411 is the second
target light spot. Locations of the light spot 1401 and the
light spot 1402 are different along the dispersion direction
Y, and at least partially overlap along the port direction. In
this example, the plurality of light spots corresponding to
the first target light beam and the plurality of light spots
corresponding to the second target light beam are se-
quentially arranged at intervals along the dispersion di-
rection. It may be understood that the plurality of light
spots corresponding to the first target light beam are
distributed in a first area on the optical switching engine
1400, the plurality of light spots corresponding to the
second target light beam are separately located in a
second area on the optical switching engine 1400, and
the first area and the second area at least partially over-
lap.
[0162] Optionally, if any two different subarrays in-
cluded in the optical fiber array are parallel or approxi-
mately parallel along the port direction X, an included
angle exists along the dispersion direction Yand between
the any two different subarrays included in the optical
fiber array. For example, the first subarray and the sec-
ond subarray included in the optical fiber array are par-
allel along the port direction X, and an included angle
exists along the dispersion direction Y and between the
first subarray and the second subarray. When the first
subarray and the second subarray are parallel along the
port direction X, and an included angle exists along the
dispersion direction Yand between the first subarray and
the second subarray, the first target light spot corre-
sponding to the plurality of light sub-beams input by
the first subarray and the second target light spot corre-
sponding to the plurality of light sub-beams input by the
second subarray are at different locations. For a specific
example in which the first target light spot and the second
target light spot in this example are at different locations,
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refer to FIG. 13. Details are not described.
[0163] Further, optionally, for a specific example in
which the first target light spot and the second target light
spot in this embodiment are at different locations, alter-
natively refer to FIG. 14. FIG. 14 is an example diagram of
second arrangement of light spots on an optical switching
engine according to an embodiment of this application. A
first target light beam includes five light sub-beams, and
the five light sub-beams form five light spots on an optical
switching engine 1420, namely, a light spot 1431, a light
spot 1432, a light spot 1433, a light spot 1434, and a light
spot 1435. In addition, the plurality of light spots corre-
sponding to the first target light beam are distributed in a
first area 1421 of the optical switching engine 1420. A
second target light beam includes five light sub-beams,
and the five light sub-beams form five light spots on the
optical switching engine 1420, namely, a light spot 1441,
a light spot 1442,a light spot1443, a light spot 1444,and a
light spot 1445. In addition, the plurality of light spots
corresponding to the second target light beam are dis-
tributed in a second area 1422 on the optical switching
engine 1420. The first area 1421 and the second area
1422 are separated along the dispersion direction Y. For
example, the light spot 1431 is the first target light spot,
and the light spot 1441 is the second target light spot. The
light spot 1431 and the light spot 1441 are separated
along the dispersion direction Y.
[0164] In thisembodiment, light spots corresponding to
light sub-beams from different subarrays are located in
different areas of the optical switching engine along the
dispersion direction Y. When a height along the port
direction X is reduced, the WSS can flexibly schedule
each light sub-beam to any output optical fiber included in
the optical fiber array.

Embodiment 9

[0165] With reference to FIG. 15, an embodiment of
this application provides a method for scheduling a trans-
mission direction of a light beam. FIG. 15 is a first step
flowchart of a method for scheduling a transmission
direction of a light beam according to an embodiment
of this application.
[0166] Step 1501: A WSS sends an input light beam to
a dispersion unit through an input optical fiber.
[0167] Step 1502: The WSS decomposes the input
light beam along a dispersion direction by using the
dispersion unit, to obtain a plurality of light sub-beams.
[0168] Step 1503: The WSS deflects a transmission
direction of a first light sub-beam along a port direction by
using a first optical switching engine, to send a deflected
first light sub-beam to a first reflector.
[0169] Step 1504: The WSS deflects a transmission
direction of a second light sub-beam along the port
direction by using the first optical switching engine, to
send a deflected second light sub-beam to a second
reflector.
[0170] Step 1505: The WSS reflects the deflected first

light sub-beam along the dispersion direction by using
the first reflector, to send a reflected first light sub-beam to
a first area of a second optical switching engine.
[0171] Step 1506: The WSS reflects the deflected
second light sub-beam along the dispersion direction
by using the second reflector, to send a reflected second
light sub-beam to a second area of the second optical
switching engine.
[0172] Step 1507: The WSS deflects a transmission
direction of the reflected first light sub-beam along the
port direction through the first area of the second optical
switching engine, to obtain a scheduled first light sub-
beam.
[0173] Step 1508: The WSS sends the scheduled first
light sub-beam to a first output optical fiber by using the
second optical switching engine.
[0174] Step 1509: The WSS deflects a transmission
direction of the reflected second light sub-beam along the
port direction through the second area of the second
optical switching engine, to obtain a scheduled second
light sub-beam.
[0175] Step 1510: The WSS sends the scheduled
second light sub-beam to a second output optical fiber
by using the second optical switching engine.
[0176] For a process in which the WSS performs the
method shown in this embodiment, refer to any one of the
foregoing Embodiment 1 to Embodiment 5. Details are
not described.

Embodiment 10

[0177] With reference to FIG. 16, an embodiment of
this application provides a method for scheduling a trans-
mission direction of a light beam. FIG. 16 is a second step
flowchart of a method for scheduling a transmission
direction of a light beam according to an embodiment
of this application.
[0178] Step 1601: A WSS sends a first target light
beam to a dispersion unit through a first target input
optical fiber.
[0179] Step 1602: The WSS decomposes the first
target light beam along a dispersion direction by using
the dispersion unit, to obtain a plurality of first target light
sub-beams.
[0180] Step 1603: The WSS deflects a transmission
direction of the first target light sub-beam along a port
direction by using an optical switching engine, to send a
deflected second target light sub-beam to a first target
output optical fiber.
[0181] Step 1604: The WSS sends the second target
light sub-beam to a second target input optical fiber
through the first target output optical fiber.
[0182] Step 1605: The WSS sends a second target
light beam to the dispersion unit through the second
target input optical fiber.
[0183] Step 1606: The WSS decomposes the second
target light beam along the dispersion direction by using
the dispersion unit, to obtain a plurality of target light sub-
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beams.
[0184] Step 1607: The WSS deflects a transmission
direction of the second target light sub-beam along the
port direction by using the optical switching engine, to
send a deflected third target light sub-beam to a second
target output optical fiber.
[0185] For a process in which the WSS performs the
method shown in this embodiment, refer to any one of the
foregoing Embodiment 6 to Embodiment 8. Details are
not described.
[0186] The foregoing embodiments are merely in-
tended for describing the technical solutions of the pre-
sent invention, but not for limiting the present invention.
Although the present invention is described in detail with
reference to the foregoing embodiments, persons of
ordinary skill in the art are to understand that they may
still make modifications to the technical solutions de-
scribed in the foregoing embodiments or make equiva-
lent replacements to some technical features thereof,
without departing from the spirit and scope of the tech-
nical solutions of embodiments of the present invention.

Claims

1. A wavelength selective switch, comprising an input
optical fiber, a dispersion unit, a first optical switching
engine, a reflector group, a second optical switching
engine, and a plurality of output optical fibers, where-
in

the input optical fiber is configured to send an
input light beam to the dispersion unit;
the dispersion unit is configured to decompose
the input light beam along a dispersion direction,
to obtain a plurality of light sub-beams, wherein
the plurality of light sub-beams comprise at least
a first light sub-beam and a second light sub-
beam;
the reflector group comprises at least a first
reflector and a second reflector, the first optical
switching engine is configured to deflect a trans-
mission direction of the first light sub-beam
along a port direction, to send a deflected first
light sub-beam to the first reflector, and the first
optical switching engine is configured to deflect
a transmission direction of the second light sub-
beam along the port direction, to send a de-
flected second light sub-beam to the second
reflector;
the first reflector is configured to reflect the de-
flected first light sub-beam along the dispersion
direction, to send a reflected first light sub-beam
to a first area of the second optical switching
engine, the second reflector is configured to
reflect the deflected second light sub-beam
along the dispersion direction, to send a re-
flected second light sub-beam to a second area

of the second optical switching engine, and the
first area and the second area are different areas
of the second optical switching engine along the
dispersion direction; and
the first area of the second optical switching
engine is configured to deflect a transmission
direction of the reflected first light sub-beam
along the port direction, to obtain a scheduled
first light sub-beam, the second optical switching
engine is configured to send the scheduled first
light sub-beam to a first output optical fiber, the
second area of the second optical switching
engine is configured to deflect a transmission
direction of the reflected second light sub-beam
along the port direction, to obtain a scheduled
second light sub-beam, the second optical
switching engine is configured to send the
scheduled second light sub-beam to a second
output optical fiber, and the first output optical
fiber and the second output optical fiber are at
different locations along the dispersion direc-
tion.

2. The wavelength selective switch according to claim
1, wherein the first optical switching engine is con-
figured to deflect the transmission direction of the
first light sub-beam along the port direction by a first
deflection angle, to emit the deflected first light sub-
beam, and the second optical switching engine is
configured to deflect the transmission direction of the
second light sub-beam along the port direction by a
second deflection angle, to emit the deflected sec-
ond light sub-beam; and
the first deflection angle is different from the second
deflection angle, and/or a location at which the de-
flected first light sub-beam is emitted from the first
optical switching engine is different from a location at
which the deflected second light sub-beam is emitted
from the first optical switching engine.

3. The wavelength selective switch according to claim 1
or 2, wherein the plurality of output optical fibers are
arranged in at least two columns along the disper-
sion direction and in at least one row along the port
direction; and
the first reflector corresponds to a column to which
the first output optical fiber belongs in the plurality of
output optical fibers, and the second reflector corre-
sponds to a column to which the second output
optical fiber belongs in the plurality of output optical
fibers.

4. The wavelength selective switch according to any
one of claims 1 to 3, wherein an included angle exists
between the first reflector and the second reflector in
a dispersion plane, locations of the first reflector and
the second reflector are separated in a port plane,
the dispersion plane comprises the dispersion direc-
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tion and a transmission direction, the port plane
comprises the port direction and the transmission
direction, and the transmission direction is a trans-
mission direction of a light beam input from the input
optical fiber.

5. The wavelength selective switch according to any
one of claims 1 to 3, wherein the first reflector com-
prises an even number of reflective surfaces, and the
deflected first light sub-beam from the first optical
switching engine is emitted from the first reflector
after being sequentially reflected off the even num-
ber of reflective surfaces of the first reflector; and the
second reflector comprises an even number of re-
flective surfaces, and the deflected second light sub-
beam from the first optical switching engine is
emitted from the second reflector after being se-
quentially reflected off the even number of reflective
surfaces of the second reflector; and
a first spacing exists along the port direction between
an incidence location at which the deflected first light
sub-beam is incident on the first reflector and an
incidence location at which the deflected second
light sub-beam is incident on the second reflector,
and a second spacing exists along the port direction
between an emitting location at which the reflected
first light sub-beam is emitted from the first reflector
and an emitting location at which the reflected sec-
ond light sub-beam is emitted from the second re-
flector.

6. The wavelength selective switch according to any
one of claims 1 to 5, wherein the first reflector and the
second reflector are in different areas of the reflector
group; and
a first light spot of the deflected first light sub-beam
on the reflector group and a second light spot of the
deflected second light sub-beam on the reflector
group are located in different rows along the port
direction.

7. The wavelength selective switch according to any
one of claims 1 to 6, wherein an included angle exists
along the port direction between the column to which
the first output optical fiber belongs in the plurality of
output optical fibers and the column to which the
second output optical fiber belongs in the plurality of
output optical fibers.

8. The wavelength selective switch according to claim
7, wherein the plurality of light sub-beams have a
plurality of light spots on the second optical switching
engine along the dispersion direction, the reflected
first light sub-beam has a third light spot on the
second optical switching engine, the reflected sec-
ond light sub-beam has a fourth light spot on the
second optical switching engine, and a spacing be-
tween the third light spot and the fourth light spot

along the port direction is positively correlated with
the included angle.

9. The wavelength selective switch according to any
one of claims 1 to 8, wherein an optical 4F system is
further comprised between the second optical
switching engine and the plurality of output optical
fibers; and
the optical 4F system is configured to relay the
scheduled first light sub-beam to the first output
optical fiber, and the 4F system is further configured
to relay the scheduled second light sub-beam to the
second output optical fiber.

10. The wavelength selective switch according to claim
9, wherein the optical 4F system is located between
the second optical switching engine and a beam
combining unit; the optical 4F system is configured
to relay the scheduled first light sub-beam as a
relayed first light sub-beam, and the optical 4F sys-
tem is configured to send the relayed first light sub-
beam to the beam combining unit; the optical 4F
system is configured to relay the scheduled second
light sub-beam as a relayed second light sub-beam,
and the optical 4F system is configured to send the
relayed second light sub-beam to the beam combin-
ing unit; and the beam combining unit is configured to
perform beam combining on the relayed first light
sub-beam, to send a combined first light sub-beam to
the first output optical fiber, and the beam combining
unit is further configured to perform beam combining
on the relayed second light sub-beam, to send a
combined second light sub-beam to the second out-
put optical fiber.

11. A method for scheduling a transmission direction of a
light beam, wherein the method is applied to a wa-
velength selective switch, the wavelength selective
switch comprises an input optical fiber, a dispersion
unit, a first optical switching engine, a reflector group,
a second optical switching engine, and a plurality of
output optical fibers, and the method comprises:

sending an input light beam to the dispersion
unit through the input optical fiber;
decomposing the input light beam along a dis-
persion direction by using the dispersion unit, to
obtain a plurality of light sub-beams, wherein the
plurality of light sub-beams comprise at least a
first light sub-beam and a second light sub-
beam;
deflecting a transmission direction of the first
light sub-beam along a port direction by using
the first optical switching engine, to send a de-
flected first light sub-beam to a first reflector, and
deflecting a transmission direction of the second
light sub-beam along the port direction by using
the first optical switching engine, to send a de-
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flected second light sub-beam to a second re-
flector, wherein the reflector group comprises at
least the first reflector and the second reflector;
reflecting the deflected first light sub-beam
along the dispersion direction by using the first
reflector, to send a reflected first light sub-beam
to a first area of the second optical switching
engine, and reflecting the deflected second light
sub-beam along the dispersion direction by
using the second reflector, to send a reflected
second light sub-beam to a second area of the
second optical switching engine, wherein the
first area and the second area are different areas
of the second optical switching engine along the
dispersion direction; and
deflecting a transmission direction of the re-
flected first light sub-beam along the port direc-
tion through the first area of the second optical
switching engine, to obtain a scheduled first light
sub-beam, sending the scheduled first light sub-
beam to a first output optical fiber by using the
second optical switching engine, deflecting a
transmission direction of the reflected second
light sub-beam along the port direction through
the second area of the second optical switching
engine, to obtain a scheduled second light sub-
beam, and sending the scheduled second light
sub-beam to a second output optical fiber by
using the second optical switching engine,
wherein the first output optical fiber and the
second output optical fiber are at different loca-
tions along the dispersion direction.

12. The method according to claim 11, wherein the de-
flecting a transmission direction of the first light sub-
beam along a port direction by using the first optical
switching engine, to send a deflected first light sub-
beam to a first reflector comprises:

deflecting the transmission direction of the first
light sub-beam along the port direction by a first
deflection angle by using the first optical switch-
ing engine, to emit the deflected first light sub-
beam; and
the deflecting a transmission direction of the
second light sub-beam along the port direction
by using the first optical switching engine, to
send a deflected second light sub-beam to a
second reflector comprises:

deflecting the transmission direction of the
second light sub-beam along the port direc-
tion by a second deflection angle by using
the second optical switching engine, to emit
the deflected second light sub-beam,
wherein
the first deflection angle is different from the
second deflection angle, and/or a location

at which the deflected first light sub-beam is
emitted from the first optical switching en-
gine is different from a location at which the
deflected second light sub-beam is emitted
from the first optical switching engine.

13. The method according to claim 11 or 12, wherein the
plurality of output optical fibers are arranged in at
least two columns along the dispersion direction and
in at least one row along the port direction; and the
first reflector corresponds to a column to which the
first output optical fiber belongs in the plurality of
output optical fibers, and the second reflector corre-
sponds to a column to which the second output
optical fiber belongs in the plurality of output optical
fibers.

14. The method according to any one of claims 11 to 13,
wherein both the first reflector and the second re-
flector are planar reflectors, an included angle exists
between the first reflector and the second reflector in
a dispersion plane, locations of the first reflector and
the second reflector are separated in a port plane,
the dispersion plane comprises the dispersion direc-
tion and a transmission direction, the port plane
comprises the port direction and the transmission
direction, and the transmission direction is a trans-
mission direction of a light beam input from the input
optical fiber.

15. The method according to any one of claims 11 to 13,
wherein the first reflector comprises an even number
of reflective surfaces, and the reflecting the deflected
first light sub-beam along the dispersion direction by
using the first reflector, to send a reflected first light
sub-beam to a first area of the second optical switch-
ing engine comprises:

after the deflected first light sub-beam from the
first optical switching engine is sequentially re-
flected off the even number of reflective surfaces
of the first reflector, emitting the deflected first
light sub-beam from the first reflector; and
the second reflector comprises an even number
of reflective surfaces, and the reflecting the de-
flected second light sub-beam along the disper-
sion direction by using the second reflector, to
send a reflected second light sub-beam to a
second area of the second optical switching
engine comprises:

after the deflected second light sub-beam
from the first optical switching engine is
sequentially reflected off the even number
of reflective surfaces of the second reflec-
tor, emitting the deflected second light sub-
beam from the second reflector, wherein
a first spacing exists along the port direction
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between an incidence location at which the
deflected first light sub-beam is incident on
the first reflector and an incidence location
at which the deflected second light sub-
beam is incident on the second reflector,
and a second spacing exists along the port
direction between an emitting location at
which the reflected first light sub-beam is
emitted from the first reflector and an emit-
ting location at which the reflected second
light sub-beam is emitted from the second
reflector.

16. The method according to any one of claims 11 to 15,
wherein the first reflector and the second reflector
are in different areas of the reflector group; and a first
light spot of the deflected first light sub-beam on the
reflector group and a second light spot of the de-
flected second light sub-beam on the reflector group
are located in different rows along the port direction.

17. The method according to any one of claims 11 to 16,
wherein an included angle exists along the port
direction between the column to which the first output
optical fiber belongs in the plurality of output optical
fibers and the column to which the second output
optical fiber belongs in the plurality of output optical
fibers.

18. The method according to claim 17, wherein the
plurality of light sub-beams have a plurality of light
spots on the second optical switching engine along
the dispersion direction, the reflected first light sub-
beam has a third light spot on the second optical
switching engine, the reflected second light sub-
beam has a fourth light spot on the second optical
switching engine, and a spacing between the third
light spot and the fourth light spot along the port
direction is positively correlated with the included
angle.

19. The method according to any one of claims 11 to 18,
wherein an optical 4F system is further comprised
between the second optical switching engine and the
plurality of output optical fibers; and the sending the
scheduled first light sub-beam to a first output optical
fiber by using the second optical switching engine
further comprises:

sending the scheduled first light sub-beam to the
first output optical fiber by using the optical 4F
system; and
the sending the scheduled second light sub-
beam to a second output optical fiber by using
the second optical switching engine comprises:
sending the scheduled second light sub-beam
to the second output optical fiber by using the
optical 4F system.

20. The method according to claim 19, wherein the
optical 4F system is located between the second
optical switching engine and a beam combining unit,
and the sending the scheduled first light sub-beam to
the first output optical fiber by using the optical 4F
system comprises:

relaying the scheduled first light sub-beam as a
relayed first light sub-beam by using the optical
4F system;
sending the relayed first light sub-beam to the
beam combining unit by using the optical 4F
system; and
performing beam combining on the relayed first
light sub-beam by using the beam combining
unit, to send a combined first light sub-beam to
the first output optical fiber; and
the sending the scheduled second light sub-
beam to the second output optical fiber by using
the optical 4F system comprises:

relaying the scheduled second light sub-
beam as a relayed second light sub-beam
by using the optical 4F system;
sending the relayed second light sub-beam
to the beam combining unit by using the
optical 4F system; and
performing beam combining on the relayed
second light sub-beam by using the beam
combining unit, to send a combined second
light sub-beam to the second output optical
fiber.

21. An optical switching node, wherein the optical
switching node comprises a plurality of wavelength
selective switches, two different wavelength selec-
tive switches are connected through an optical fiber,
and the wavelength selective switch is according to
any one of claims 1 to 10.
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